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KlMTATIoNA,,    llAXr.WnUK    lirlp.  pn-sm.     ainl   .l.-N..!..,.   tl,      luv.-  of 

-"unual  lalM.r  an.l  to  fost.r  th.  l.al.,    .  v  ,„.i„^  |„„,,.v  „  ,„,,,„„  („  ^,.,„^,, 
Tiu-s.-  ..x|...ri..iic.s  I„...oin..  i.nMirns..|y  valiial.!.-  ii,  !;,(.  r  v.a.s  al.„.  for  all 
tliMnsks  ai.,1  o,,,M..1„niti,.s  of  lif..      This   work   is   ,„v,Mn..l   l.v  a  t.-achrr 
"Ih.   has   proven    his   innit    hy   t.n    years   of    l.r.l.-i-shi,.    in    iMi.i.ational 

'"""'■"■•"■•^    '"  •'*«•* '"^  '"  <'nna(la.       It  ,j,n  not   -,•   -'th.'  Hnal  w..r(l''   on 

'"'•''   "    ^"''J'-''*-      '•' •''*''•«•'".   "^   repn-s.        ,.  ,h..   possihilitps  of  th,. 

ratv.  an.  th.Mus.Jv.s  only  in  thr  n.akinK  ;  -n.l  the  Hch..ols  at  th.ir  hrst 
are  only  at  the  iM.jjini.ir.^'s  of  a.l...,naf  s.-rvire.  Hut  this  is  a  contril.ntion 
nf  real  value  to  our  pres.M.t   nee.ls.      It.s  s.hen.e  provi.jes  for  projrivssive 

training  durinK  the  early  years  in  three  tine  faetorn  in  p ..lucation 

ohserving  e<.rre.tl.  thinking  elearly  towards  expression  in  .leed  an.l 
word,  an.l  nmnag.  ,,  eeononiieally.  I  welcome  it  as  ioiother  ai.l  to 
teachers  in  their  peerless  calling. 


Ottawa,  U.nt. 


•Ias.    W.    Kohkhtson. 
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IXTRODUmON 

The  chapters  of  this  book  which  deal  with  the  subject  of  Cardboard- 
cutting  and  Modelling  were  originally  published  as  a  series  of  articles 
in  the  "Educational  Review,"  of  St.  John,  N.  H.  The  articles  were 
prepared  by  the  author  in  response  to  a  demand  for  so.ne  form  o' 
Manual  Training  which  could  be  adopted  by  teachers  in  small  schools 
who  were  unable,  from  various  causes,  to  undertake  any  of  the  more 
elaborate  forms  requiring  special  equipment  in  the  school"  and  prolonged 
training  on  the  part  of  the  teacher.  The  course  outline.!  serves  also  as 
a  good  preliminary  training  for  pupils  in  the  grades  inunediatelv  below 
those  in  which  Manual  Training  in  ^^'ood-work,  Metal-work,  Household 
Science,  Dress-cutting,  etc.,  form  a  part  of  the  school  course. 

The  universal  and  growing  interest  in  Handwork  as  a  branch  of 
general   education,    has,    however,    led  to  a   demand   for  some   form   of 
"Hand-and-Eye  Training"  for  pupils  of  all  grades,    from  the  Kinder- 
garten to  the  High  School.     A  number  of  books  dealing  with  the  various 
branches  of  such  work  have  been  published,   but  the  want  ,>f  a  book 
givmg  within   the   compass   of  a  single   volume,    a   course  suitable  for 
pupils  of  all  school  ages,  has  long  been  felt.     The  present  volume  is  an 
attempt   to    meet  this   want,    and    to   that   end  a   scheme  of   work  ha« 
been  devised,  comprising :    Paper-folding ;  Paper-cutting  and  Mountinr.  • 
Pattern-work  and  Designing  with  coloured  papers,  embracing  a  simple 
mtroduction  to  the  study  of  colour ;  Constructive  work  in  paper  •  Card- 
board-cutting   and    Modelling ;    the   latter    including    chapters    on    the 
construction  of  a  set  of   type   forms  of   geometrical   solids  and  on   the 
apphcation  of  cardboard  modelling  to  the  study  of  Descriptive  Geometry  • 
and  a  chapter  on  Raffia  work.  ' 
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Kach  course  outlined  is  nierely  a  suggestive  one,  but  it  is  hoped  that 
thoughtful  teachers  may  find  sufficient  within  the  limits  of  this  volume 
to  enable  them  to  introduce  some  or  all  of  the  several  branches  of  the 
subject  as  herein  considered.  If  a  beginning  be  made,  the  ingenuity 
and  mventive  skill  alike  of  teachers  and  pupils  will  enable  each  branch 
to  be  earned  far  beyond  the  exercises  given  in  these  pages  This  is 
cspecmlly  true  of  the  design  and  pattern  work,  the  scope  for  originality 
of  thought  and  execution  being  practically  unlimited  in  this  interesting 
and  attractive  form  of  Hand-and-Eye  Training. 

The  autlior  is  greatly  indebted  to  Mrs.  S.  B.  Patterson,  of  the  Kinder- 
garten Training  School  at  Truro,  N.S.,  for  nmny  valuable  suggestions  and 
practical  help  in  the  revision  of  the  chaj>ters  on  the  Primary  work  The 
advanced  portion  is  chiefly  the  result  of  the  author's  experience  as  a 
teac-lH>r  and  organizer  of  Manual  Training  in  the  schools  of  England  and 
Canada. 
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EDir'ATIONAf.    HAXi)\VOI{K 


TnK  time  has  passe<l  wlioii  the  necessity  of  providing' 
for  the  tmining  of  the  hands  of  the  children  in  our  schools 
had  to  l)e  insisted  on. 

The  recojriiition  of  the  fact  that  the  education  of  a  child 
is  defective  unless  it  provides  for  the  training,'  of  all  his 
faculties  intellectual,  moral  and  i)hysical— is  now  universal. 
The  great  importance  attached  to  *' {)ractical"  woi-k  by  all 
sorts  of  educators  is  an  evidence  of  this,  and  from  the  Kinder- 
garten to  the  Tnivcrsity  laboratory  the  princii)le  of  "learn- 
ing by  doing"  is  everywheiv  applied. 

The  training  of  the  hand  in  childhood  has  been  found  to 
be  of  inunense  benefit  as  a  means  of  general  culture  of  the 
faculties.  Eye,  hand,  head  and  heart  are  engaged,  and  the 
results  fully  justify  the  expectations  of  the  advocates  of  this 
form  of  school  work. 

The  ac(iuisition  of  dextei-  ind  skill  of  hand  ;  the  train- 
ing of  the  eye  to  a  sense  of  K,..n  and  beauty;  the  formation 
of  habits  of  accuracy,  order  and  neatness ;  the  inculcation  of 
a  love  of  industry  and  of  habits  of  patience,  perseverance  and 
self-reliance,  are  some  of  the  results  which  may  be  claimed  as 
peculiarly  belonging  to  work  with  the  hands 'as  u  means  of 
education. 
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•"•  •'.«  i.an.i  /.;  In  1  r:  ;:^,['T,;;f ''•■  ;"•  t  "■^'"""^' 

tlic  luain  ecnties      An  ,..    •       ,  "^  '''''•^■'"("'"'"t  of 

a.ai..  an..  «,,  •':■  ^  t  ZZ^  ;  :,-  "l^t  'T  IT" 

Mining.       ll„s,  notwithstHndin^r  the  f-u-f  tl...f  h     .•  T "^ 

.'•  it  cne,.oaei,e.l  to  a  co„»i.l..,,,l,1;    :/;        no  ,  I^"" ''  '""" 
the  general  subjects  •  '        """  «'"'"  '" 

■lesignate  thi/'r^ncroft.:  rri-  T'T    "'i   '""-    '" 

express  t„en,se,f  • .  Z^j;:^  ^TZX'^^::' t"  T 
<I.etuni,  that  "  the  most  valnable  n^ii-f  nf  H  '''  ■" 

tion  is  t.at  which  is  s,,„nt„::!;!:  "^^  /  :,^r::;''  ^"i""'- 

writers  have  Dnt  i>   fli..f  -n        i*«       •         *^       '  '"'  ''-^  ''»^^'»' 

>«  the  In,,.!;  ■;„:?,•,  ,  'U  T;;.;;:rf/''''^''";':1'■•'■''• 
a|.ph■e.l  throughout  the  course  ^en.phn,.,!  an,l 
C'hiMren    love   to   hanfllo    t,^   a           i 

an,l  a   nation's  civilijl"' '•,,/'.';;'   ''"  "f''   "-'««. 

power    to  r/n    ..n.l  f     1    •  ••"ecti\    m   proportion    to    its 

;•".".  an.,  to  the  el:;':!,; '  ,,„,;^^\4.:™/;;''f;-"  -",  ;-.i» 

-'.etrueain,..e.h.cationr..r';:^S':f     :l;':: 


KDrCATIOXAI,  HAXDWOIIK  Jj 

Han,hvo,k  is  t„.,l,,v  a,.,..,,,,,,,,  ,„  ,,,„,|„.  „,. 
school  oumeulmn.  '  '" 

The  principle  |„.i„j;  „,,-..pt,.,l.  thero  ,,.,„,„„,.,|  ,|,„  ,,,„^. 
ca    p,.ol,l,.„.  of  the  .lis,.ov,.,,  of  ,1,..  ,„s,  „„.„„s  of  p,  ,       , 

metal-  v„,k,„^,  ,s  roeoKinz..,!  as   tl...   ,„ost  suitaMo   for,,,   of 
e.lucat,o„al    |„„„|work    for    ,1,,,    o],!..,.    I,,,,,.;    I),,,,..!"      ' 
Ho,,s..l,o,    «ok.„e..,  Soul,,,,   l,.,.ss-eu„i„,/  ..<..,  ,,      .^    ,, 
to  the  oldei-  pils.  "  »-"'" 

F.,r  the  yomifte,-  pupils  a  ^..vat  variety  of  .natei-ials  a„.l 
occupafons  have  l,eo„  t.le,l.      Knitting,  sewi,,,.  elav  ,,, 
ling,    weaving,     Lasket-naking,    ,,„«„'  „„,k,    wi,..  „     I, 
p.tpe.-fol.  ,„,.  colon,.  „.o,.k  in  p,,p,.,,  ca.von  a„,l  watc-c       ,; 
eanlboa,.l-cntt,n,,    cc,    a.v    .o.nc    that    hav..    ,,„.„   fo:,',;,' 

To  .leal  a,le,|„ately  with  each  of  thes,.  within  ,|„,  n,,,,,, 
of  a  single  volnn.e  „-,„,|,|  l,,,  inipossihl...  Son,.,  of  ,1,™^ 
.-equire  speaal  t.aining  on  the  part  of  the  tcaehe,.  ■   oti  .,'" 

involve  the  use  of  .sp    ial  appliances  a, f  nu.tc-ia      ,  o 

ahva,^  ava,  ,l,le.     The  cou,.scs  of  „o,k  hce  give,,  hav    the 'o 
fore   been  .les,g„o,l   in  „,e,|iun,s  that  a,.e  d.cap  a,„l   e^s  v 
ol.tan,al,le    that   >.e,,„i,.c   no   expensive    appa.at' s    an,  1... 
capable  of  bcng  taken  up  by  any  teael,e,.'posscsse,l  of  ti ,  e 
an,l  „,cl,nat,on  fo,.  a  ve.y  littl.-  p,.,.|i„,ina,.'.  ,„,,«!„.. 

the  H ''"r  i"  ^"■'f  •  '""""'^'l'^'»  '>een  assoeiate,l  with 
he  Han,lwo,.k  -^  tins  f,,,-  sevi-al  ,.casons.  |),.,..,vin,.  is  in 
.self  a  ve,y  valuable  fo,.„,  of  .^fa„u„l  T.aining,   1,,,^    ,  ten 

fails  of  aceomphshing  its  full  aim  from  the  fact  t^iat  much  of 


•m&f'^ms^"-w 
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\\ 


tl.o   sc|H,ol   dmwin^   lui.   lHH.„    .neanin^losH   an<i     .ev<,i<l    ,.f 
iiiteivst  for  t he  r- iiMi'..i.       mm         i  tvoKi    ot 

„„,;/"        •'""    "'"•"    "■'"■•'-'-  «"'!  pupils  a,e   son.ewl,at 

t,i,t  ,.fl  ,V     ,•        ,"'    '"'■   ^''""'■■"<'"'  'lecrati,,.,.  an,l    the 
".    <fl,„t.  „f  a  class  ,„■  j-,„„p  of  el,il,l,en  can  le  ,l,.v„t«l 

|l-n^^sK,II  „l„eh  ,l,o.v  a,.e  „»,.a||y  anxi.,.,.,  ,„  ,,ke  to  their 

As  a  lielp  to  toachers  takin<'  nn  flu'^  w,.,.!^    f 
given  has  i,ee„  ,i;.i,le,l  i„t„  stages TvlH      ,,,','  ""T! 

T..e  «,^a„e   t«.ehe..   „,„  hav^nli,:!  iliH' r^i,:"!^;:- ^ 


l'.fW' 
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sonio  or  all  of  the  various  hraiu-luvs  to  the  varying  capafitics 
of  the  pupils  and  tli(>  toiiditions  of  tho  rt'j^ulaV  sdiool  work 
of  tlio  locality. 

SCHEDULE  OF   SCHEME 

IsT  STA(iK.      („)  Construct ivf  work— paixT-foIdin^',  oonmion  oi)jectn. 
(A)    Free  cuttiiij,'-  pictures  and  common  ohjeds. 
(c)   Colour  study     folding?  and  cutting  stars. 
(//)  Folding  frames— cutting  pictures  to  tit. 

•2.M.  STA.iK.     („)  Constructive  work  -  i.aj)er-folding,  common  objects. 
{/>)   Free  cutting— leave.'-',  etc. 

{>•)  Colour  study -cutting  and  mounting  ;  easy  pattern  mak- 
ing ;  mounting  simple  Mxrtrum  scale  of  six  standard 
colours. 

(^0  Colour  study— cutting  and  mounting  simple  luitterns  in 
tints  and  shades  of  six  standard  colours. 

3kd  Stagk.     (<()  Constructive  work     njodelling  in  stout  paper. 
{!>)  Free  cutting— fruit,  vegetables,  etc. 

('•)  Colour  study— designing,  cutting  and  mounting  simple 
l)order8. 

(<l)  Colour  study  and  design— cutting  and  mounting  in  three 
colours. 

4tii  Stage,     (a)  Constructive  work— elementary  cardboard  modelling. 

{/>}  Colour  study  and  design— designing,  cutting  an-'  mount- 
ing paUerns  to  till  triangles,  rhoiubs.  oblongs  and  other 
polygons, 
(c)  The  decoration  of  the  construct iv»'  work. 

OTH  Stage,     (a)  Constructive  work -cardboard  modelling  involving  l)ind- 
ing,  glueing,  covering,  etc. 
(/>)  Colour   work   and    design— the   decoration  of   the   con- 
structive work. 


■ .  ■•  r»i.«  .•■r^'^av  .Tj,  ■  ■•■-.ii'.cw^ 
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til-  .■...„„,„  v,.a,s       r  ""    "'lif-l  countries  .l„,.i„„ 

..ai c  ••;;:,,,•;."  ;.",;;':;;":■;":.  ";■  vfy  v--. .■ 

v"l"n..Hms  a  ,li.s,i„,(  ,,1         K  ^  ""'""'"''  '"  ">'■' 

>'"-,e   ,vi,l,.lv  <.v,.,v    lav   ,1  ,     i'l  "■'"«''  '■'*"tn"''«'l 

;:;>;:;*■"■■■ -- ':--:::r~,:L*::;' 


hit 


V 


,.   /ir-<«'.?o -^i* 


CifAPTKK   li 

« 

FIRST  STAGE 
(a) 

Tiip  cailv  oxeicises  in  iMiiM-r  fohWu^  Tequiw  n  suppiy  of 
thill  coliMiicd  iMijM'i'  cut  in  pieces  four  inclics  si|imic;\lie 
aiiKlt's  iM'ifoetiy  true  and  the  ilinuMisions  exact.  It  is  s(»ine- 
tinies  possible  to  „l,tain  such  jKipers  fioin  the  h.cal  jnintei-, 
hut  teachers  are  strongly  advised  to  prociiiv  some  o."  tlie 
specially  prepared  papers  from  any  scIm.oI  snppiv  house. 
Packets  of  -folding,'  |)jiper"  of  a.s.sorted  coI.,:ms,  cut  exactly 
true,  can  he  ol.tained  in  four  and  ftve  inch  .s.niai,-  TIm' 
smaller  size  is  very  suital.le  for  the  children's  work.  [Main 
white  fohling  paper  can  als(,  he  ohtained,  hut  is  not  nearlv 
so  attractive  to  the  little  ones. 

(Jood  results  in  pa|)er  h.ldiiin;  depend  largely  on  patience 
and  care  in  the  early  stages  of  the  w..rk,  and.  fr.an  the  outset, 
accuracy  rather  than  speed  should  h(>  encouragvd.  Consider 
the  difficulties  to  lu'  (,verconie.  The  chihl-mind  fails  to  take 
in  the  full  meaning  of  ^yhat  is  reciuired,  through  ignorance, 
IierhajKs,  of  aiiparently  simple  terms;  and  even  when  the 
words  are  understood,  the  clumsy  ringers  and  untrained  eyes 
fail  to  carry  out  the  bidding  of  the  little  hrain.  The  develop- 
mcnt  of  intelligence  and  ahility  to  express  thought  .siiould  he 
the  teachers  aim,  for  the  main  benefit  of  the  work  lies  in  the 
education  of  those  powers,  tlwuigli  the  children's  desire  be 
merelv  Mie  power  to  fold  a  box  or  a  picture  frame. 

lo 


i^Ok^iiii  ::^* 


-i  '..^w^Bimr^hi^!mi^^-<mf:-^ 


PAPEU   FOLDING. 


mo::^<,'%^z 


KDICATroXAI.   IIAXDWdllK  ,- 

Th,.  ,,,ilv  sr„ps  of  tl,,.  „,„.k  1,1  I ,v,,,„.,|  ,,„„  , 

"tq.  l,y  .1...  „™.|„.,,  ,„„l  i„  «ivi„,  ,|i,„„, ,  „,  ,„  „, ,      j;  > 

-11   .•I...S,.,,        All    ,„„„.<.,.ss,„y   .■N,„vssi„„.s   „.,„l    ,.,   ,.,   ,n 

»...,•  ..f™..!.  foM  ,.„„ ,„„,,. .„^,„„ ,  „     ;  :^.,„;, 

»  '-l™--.  '-""ns..  t..n„..  a,„l  d,.,.,  ,m,,„i,„.  ,„„|  j,,,„„,„   ,         ' 

'"'  "Kh  o„„>,ant  a„,l  vari,..l  ,„,„,ie,.  at  tl„.  I,,.,,-,,;,;,,,,      ,' 
"■'•  'l'-;l.'.aM„„  ,„ay  l„.  .sh„H..„...l  I.V  „,„  i„„:„„K.  t„  ,  ,  ,  ,' 

-ach  convy  .lisn-ne,  „„.a„i„«,  ,„.,■,.,.  „»,•„„    „'       „       '' 

F..M  o„  tl,    ,|,..sk,  ,„„  i„  ,|„.  air.  „n|,ss  fl„.  ,|i,.,eti„ns  ■„■,. 
.l.e^^fin,e,.s,   o,-,  ..eea.si„„ally,  tl,o  l,ael<  .„■  ,„.  ,„„ ':S  "I. 

:S  "-  »a...e  a,s   ...y  notice   ..esc.Manecs   t„  t.ili:,: 


k.2%KiAcsy'w:£ii«^2Siff  ^j-nt  ^'^rt 


'■^r%^ 
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ehil<l 


ivn,  t 


«>(),  will  often  sugj^est  new  (level 


opnients  of  the  k 


'■■on,  ti„.  s„„pie  ,„  „„  ,,„„,,,,,  ,.,.^.  „,^.  ,_,^^^.  ^^^  ^,^;;;;-».;. 

X.B.     The  ,lMte<l  iine,  ,„  IW  ,ii.,g„„„  |,„|ic,,l„  c,„,^,. 

front  'dg!*::"!.  Mck  "oi"  ^"'"  '","",-  ''■"•     "'«■■■•  »""  '■"-'  "- 
creases.  '       °«"'"  ■■""'  "''*'-«  "»  <li«^^ctio„  of  the 

l-ecoraw  .„o  wi,„l„w  ,„„„  .,  .,M,  „«  ,„,,„„, ,^i„^  ^,,  ,,,.  ^_,^ 

«.  Tent.      Fold   the  front  rijrlit  corner  to  the  \y,^\,  l  t, 
;;lace^.  paper  ...  .  .....  ..^,.  ,,,  ^  t/^  f^tZ^;  Z 

Notice  one  long  edge  and  two  short  ones.     Descibe  flirterent  uses  of  a  tent. 

4.  Snow-plough.     Fold  the  front  corner  to  thr  hick      WUh     , 

■n.  f„,.,  the  ri,,.  corner  to  the  left.     ..t.„„  ..'.'"hl'ts,  Itro^'X 

5.  Table.     Fold  the  front  edge  to  the  back       On...,  ...,  i 

crease  flat.     Fold  the  front  oAa.  L  u  \.   ^        ''"'^  l*'"'^'"'^  ^^^' 

.he  ore.e.  Of.,,  th^  'c ^^z:^;;:^!:^:.::''  -''-  •" 

How  long  is  this  table?     Hr.w  wj,!e  fs  if  -     Wi  .         ■     . 

."Other  and  others  of  the  familv  ?      En^ourLe  f.,e    'k?    ^  '      "'  "'•     ''''"^^  ^''^ 
clear  expression  of  thought.        '         '''"^""rage  f.ee  play  ot  .nmg.nation  and  cultivate 
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doors  will  open  and  dose  "'^*  ^^'' 

and  Ja  dt™  r  Ju',e  t'""' t:'  .?"'"  '"^  ■""'""'"  "'  "'  "«»'  'i^" 
bm,  after  the  roof  i  to  „  ,  fo,  "  L"  ^:"T\''\  ""'  "'  '"""»"^' 
the  left.  "'"  ■'"''  "'  "'"  »"PPort  over  to 

Fo,d  t!^:  ,r:t  :r  t^pen^r  ,r;7;,!;'Li?^ 

against  tlic  wall  as  sl.own  in  diagram  •'  "'"'  l''""" 

right. "(Dt!rh°,^';  n':;':'  "r  "r"-  '""^'^  "•»  i^"  «"^=  ■"■^ "-« 


(6) 

This  staj^e  will  involve  tlio  u.se  of  scissors,  blunt  pointed 

ones  hem-  desimhle  for  voiiix.  ohild.v.n       ,,  \/\7'^  PO"«e(l 

1       1      .      ,  j"'"'^  cniiui'on.      ►-iiiitahle  m^i\ef»i»u 

be  lemcnibcTed  m  buying  that  a  fairly  good  quality  will  be 
found  the  cheapest  in  the  end.  ^ 
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T^or  hrst  (.x(M-oi.sos  in  cnftinjr,  the  illustmtions  i„  (,|,| 
nmKa/iHos  a.ul  julvcrtisin-  pa^.^s  ef  |H..i.»li(.als  will  atto-.l 
^'(.o.  l.raetK.0.  The'  mann,.-  ui'  hnhhw^  ti.e  s.issers  sIm.uM  I,. 
CHivfully  taught,  eor.vct  LoMin^  lu^'no-  hallway  to  curoct 
us,n.  Jhothmnl.  should  1..  placed  throned,  tlu,  uppor  loop, 
.1  ho  seco^rl  hn,vr  through  th..  lower  loop,  th(.  index 
hngor  he.n^.  heM  m  front  of  th(>  Iow.t  loop,  ('uttin-  with 
the  po.nt  of  the  scissors  leads  to  p<,<„.  work,  theref.^-  the 
children  shonld  I,o  instrncted  to  open  the  ],lade.s  well 

estin-   hel.l    may  he    entered   by  the  intrcluction   of^'^free- 
euttmg     w.th  the  scissors.     A  few  suggestions  are  given  in 
1  o  dja^.rn  and  n.any  more  will  .  teachers  and  pupils. 

1  he  dotted  hues  m  the  illustrations  in.icate  where  the  exer- 
cise has  to  he  folded,  eitlu.r  to  ohtain  a  synnnetrieal  ohject.  as 
n.  the  howl  o.  to  enable  an  opening  to  he  cut,  such  as  he 
windows  of  the  liouse. 

Conm.o,,   uu.nilla   wmpping  pa|,er  is   ve.y   suitable  for 
U.esc  exercises,   wh  eh  shcl.l  l,e  ,.so,l  to  illustrate  va.iou 
lessons,  l,emg  espee.ally  useful  iu  language  an,l  story  tellin... 


The   next    stage,    the   Stars,   will    involve   eutting  to  a 
tra,ght  hue    through  four  thieknesses  of  paper,  to^olt".! 
our  two-,neh   s,uares   f,,,„,   „„«  fo.n-ineh  pieee    a„,l   is 

coate.  ,«pers  will  l,e  neeessary,  the  tones  of  the  •',.n.,ine- 
eolo„re,l  tohhng  j^pers  not  being  suitable  for  systematic 
lessons  on  colour.  .)sii.nidut 
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"M.l  <l..r,.  i,  „  ,„,;i  f„r  hZ   ,  ?    t        '"7  "";  '"""^  ''"'"  "'"'  '•"•"™" 

ml,  all  ll,„  oll„.r«  „, , ,  .  ?"  ,  ,  '  """  "  '"""'  ""•  '"•""«  ■  '  Tl'ix  « 
«l>  a  V,  „  .„  ^r,  •  ■',;;''  "'"""'  '"  ""«  '"""  '■■•  """""•■■  '■•"'" 
Tlun    .„nin    t  „  i',  1  '"'""«"■  ■"■"""■•  »-"■'■'■".  I'l"-'  ""'1  vU.let 

ut  (l,..„!;i„  "      ■  '""•  ''""''■•  '""•  '■'•■••  ""lya.l<I»  t„  tl„.  ,.„nf„si„„ 

H      ;«""  •    '""^  ,'■"'"   '"'«"'    "l'"»    "'«   excellent  .sy.ste 

l.K  SIX      St,,  „ia,-,l     (.,.|,„„-.s  sluiuM  l.e  dealt  Hith  flist   an\l 

eclnl,l,.c.n  .l,.„„„«|,lv  ,;„„,•,,„,,■,„.,  ,vitl,  ,l.e.„  l,y  using  '„ 
fol.ln,Kan,l  eu,„„f,M,f  the  next  six  exei^ises,  ali,  l.v  ,h  1    v 

ztpn,,  ,  „,!  ]!e,l,„  „-,H,l.  f,.u,t,  fl,„ve,-s,  clotliin«,  etc. 

or,k,  „f    |,„  spectnnn  scale  „f  c,.l>.,n-s.      Hetter  results  -u-e 
obtanje,    I,-  c,,n,„,enci„,  with  ,..1,  „„„  afte,-  tha  .r 

TIeet  '.      •   \"",:y  "'^'"    ''«  «''™"-  '•""""■"I   '-y  yellow 

;'^;  ' '■■'■»  ■'''"'"I''  I'e  Muite  fannliar  with  these  tinee  co lou,^ 

l«fo,e  „ranse,  green  ,„•  violet  arc  given 

The  .liagran.  shows  the  n.ethod  of  folding  an.l  cuttinL.  the 
f"ur-n,eh  s.,nare  to  obtain  two-inch  pieces.  Vo|,l  t  e  t.1 
™  a  -Imgonal  an,l  fold  again  (as  in  snow-plough)      l!t,e 

le  rill,  '"  ""'*'•  '"■■*'""  '■'"'"  "'"  •''•■'  eorner  to 

lit  light,  crease  and  open.     J{y  eufting  „„  ,],„  ^^^.^^.   , 

two.u,eh  .s,p.ares  are  obtained,  each  having  a  erca.4  X.g!! 

*  Colour  Lexsoius,  l,y  Mrs.   S.   B.   Patterson. 


KDrCATlOXAL    HAXDWOKK  .,•; 


Stars  m  .S.v  Sisnci^.A    r^., 


STARS. 


if 


r 


J?  \^ 


V  .■:»;: 


:/■{■'. f^v^ 


27 


KDrC'ATFOXAL   Ff.WDWOHK 

fui K  „t:;:,i,;'',';::,:,;;.'"  •" "'" """  <-  "-"•■- "'- '. i.y 

r>.  Green.     IntmJ,,..,,  ,1„.  H,„,„l,„,  „r  •..li„„„,„d,"  „,  .|,i|,|,„„ 


should  ciill  it. 

U.  Violet.     Explains  itself. 


(d) 


The  last  portion  of  Sta^'c  1  is  al 


wa^'s  an  intorcstiiiLr  ,„„. 


tor  tho  tliildion,   the   fol.h'n.'    of  the   sn.ill  f....,,.  i 

The  key  f„r,„  i.s  .,i,„pl„  ,„„,  „„,  ^^ 

t..  l..fr"'o,«r'  ■;"?;■     ""''"  '"""  "•''-"  '"  ''»'''■     '^'>™-     ^..1,.  n^U  edge 

-1  are.,    w  „,.h  sl,„w  ,.„  ,|,e  A,,,/-  „f  „„,  ,■„,„,      v,;  ";  *    ; 

t..i m      N„.s.  .)  „n,l  4  a,-e  var-.anfs  „„  X,,  ,,  a,„l  .several  ..tliers 
will  be  .sugge.ste,l  I,y  tl.e  pupils  after  a  few  trials 

Ihe  engine-e„l„ure,l  paper.s  ,„ake  very  .satisfaet,„-v  frames 
an.l  have  a  great  variety  „f  clm.rs  amoMgit  the,,,. 


I 


^   s 
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"  A  |.ri.,n  |.un«  in  a  wi.ulou'  (or  .v,.,,  u  ^lass  ,„,Hlunt  fn,,..  ..„,..■  old 
luM.p  or  chan.ld.cr)  wluiv  it  will  .-ah-h  tl..  mmhuw,  hri^'ht-ns  up  a  scho.  I 
-.„.  and  dHi,ht«  the  children  Uy  the  handn  of  .  .etrun.  .ol         t      I" 
on  Moor,  walJ.    desks,  etc.     Possibly  a  little  n.oral  teaching  n.av  he  su." 
pste.lasaehddtriesand  tries  in  vain  to  catch  these  Heeth.^  ILU  1 
-  -;;;j;;>'  •"->-  ;'"••..  whl.h  ..  nu,  not  gras,,  for  clifVerent  reaso.H, 
'  ..,  they  n.ay  not  he  tangible,  or  they  „,ay  he  the  property  of  another 
iH^rnon,  or  they  n.ay  he  de.'-cate  and  easily  injure.l. "  ^  ^   p 

OtHKK    KxeHCISKS    SlITABI.K    FOR    THIS    StAGK 

"  Fold  paper  an.l  practise  tearing  evenly  througli  the  creases      After 
teanng  off  a  nund.r  of  strips  n.ake  then,  into  lan.plighter.  for  Cn..  u.!^' 

S.  B.  P. 

"Narrow  strips  of  paper  may  often  be  of)tained  frotn  the  waste  of 
pnn ters'  euttu.g  n.achines.  These  strips  n.ay  be  cnt,  or  creas'  a"d  ton 
.'vonly  „no  certain  given  lengths,  four-inch  or  fivein  h  pieces,  etc  Afte 
-.  p.ece  .s  torn  off,  not  before,  test  accuracy  by  actl.al  n  ea  «t' 
lor  tins  purpose  the  children  ,nay  have  sticks  of  the  given  length  or 
strips  o  cardboard,  or  a  foot-rule.  (Jood  pieces  can  be  kept  fc  makin. 
paper  chains  and  cat-stairs  "  ^  making 

S.  B.  P. 

''  Papku  Caps.  Use  an  oblong  sheet  of  paper,  anv  size  from  a  sneill 
.uece  l>y  4  inches  to  half  a  sheet  of  newspa|Lr^hiei;  m2sT^;  I^ 
en  ugh  for  a  c luhl's  head.  Lay  the  oI,long  sh,.t  of  paper  on  the  deS 
uj  the  long  edges  at  the  right  and  left.  Fold  the  front  edge  to  the  back 
W  1  hout  opening,  fold  the  right  edge  to  the  left.  Now  open  the  las  fold 
and  o  ..serve  the  crease  made.  Fold  half  of  the  front  edg  to  th  s  11.!^ 
>  d  the  remainder  of  the  front  edge  to  the  same  crease.     Op,.n  the  mi  er 

^^  II  go.     I- old  remainmg  portion  similarly  on  opposite  side  of  can      If  th 
edges  that  extend  past  the   triangular  form   lire   n.nv    olid   over  and 
gummed,  the  cap  will  be  stronger  and  of  better  shap.^'  g  B  P 


CHAITKR   III 
SECOND  STAGE 

TiiK  eoiistniciivo  work  in  this  staj^'o  consists  of  mim- 
folding  Iroin  u  somewhat  nioro  .limLult  kov  form  than  in 
.Stiige  1.  .11 

The  diagram  shows  the  appearance  of  tiie  kev  form  after 
all  the  creases  have  heen  made,  the  following  heing  the  (»rder 
of  work  for  folding  :  - 

Place  pai)er  with  an  e.lge  near  you.     Fold  fnmt  edge  to 
hack  edge.     OptMi.  and  fold  right  i^il^re  to  left  edge.     Open 
and  place   cornerwi.se.      Fold  fr,.„t  e(,rne!-   to   hack   corne.' 
Open,  aiul  UM  right  corner  to  left  corner.     Open.     (These 
folds  mark  the  diameters  and  diagonals.)  Tnrn  paper  orer 
hold  cor.iers  t(,  centre  strictly  in  following  order:  front,  hack 
right  and  left,     nn,  paper  orer.     Fold  corners  to  centre  in 
.same  order  as  hefore.      Turn  hack  these  folds  and  pnll  out 
corners  fron.  underneath,  till  paper  is  Hat.     This  la.st  order 
must  he  strictly  folh.wed  or  the  paper  may  get  rever.sed  and 
creases  will  not  fold  correctly  in  making 'the  ex(.rci.ses  huilt 
upon   this   form.      Ohserve   the   two-inch   s(,uare   in    centre 
having  Its  edges  jwirallel  to  the  edges  of  the  jiaper. 

1.  A  Cake  or  Candy  Basket.      Fold  key  form.     Turn  up  edges  round 
centre  s.,uare.      Pinch  or  paste  corners  f.,<,etlier. 

2.  A  Table-doth.     Fold  the  basket  (hut  d..  n..t  paste  corners)      Turn 
over.  '■      '"'" 


iij 


!  if 


t  S( 

'I 


'^i^^f 


r  * 


•^~f;Ti-' 


-r 


'rtini  ildwii  |i(iiiifs 
•  •lit  turn  <l(nvn  |i<iiiits  to 
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3.  A  Wladmm  or  Pin  Wheel.     KnI.I  th..  Imsk.-t ;  pr...s.  im  ,i,i,„  ,,, „, 
on  centr.  H,uan.    Lnvin,  ....rn-rs  stan.linK.     Tun.  .orn.-rs  .1....,,  ..,,.    ,  , 
the  otliiT  in  the  Ham*-  dinction. 

4.  A  Hou.e-bo«t  or  Noah'.  Ark.     Fu|.|  f..,.  „in.In.ill  ;  turn  .lu«n  tun 
corm.rH  to  nu^t  at  l.uk  to  f.un.  th.  hous...     Turn  -lown  r.-  na      n.        n 

to  right  and  |,.ft  to  forn>  l.oat.  '".'inm^'  .  o,n..,> 

•').  A  Cup  and  Saucer.      Fold   th.-  .\(mh"s  Ark 
of  nM>f. 

<J.  A  Double  Boat.     Fold  for  {ho  windmill 
meet  ill  pairs.      Fohl  on  ,li>nn,/,r  „f  un.l.r  s|u.tr.' 

7.   A  Sail  Boat.      FoI<l  f.,r  tin-  wind.nill.      Fold  on  ,//., /  .,f  th.- 

ihitt:;;;:;:;.  '*'"" ' ^^  ^'-••"-  •-  -  ^' •  -<»  • ^-  =..>.«  rl 

H    A  Crown.     Fo!,l  k.y  forn..     Turn  ov.r  an.I  fold  front  :.nd  l.-uk 
corners  to  centre.     Fold  front  ed,e  to  l.a.k  .d,...  Kivin^  this  forin 

Hold  the  form  at  A  with  thunih 
and  finger  of  h-ft  han.l.  \„tice  front 
and  hack  corners  at  H  and  {'.  Fold  front 
eorners  forward  and  hack  corners  huik- 
>vard  to  meet  at  D. 

tl,    ,"■*''"''■''"''"■      f'"l<lt„rk,..vf„,,„.  I,ul ,„„,„,,     Turn„v,.r 

near  ,o„      hol.l  fr„„t  ,,,n„.r  |„  |,,,,k.     ,),,,„,  ,„„,  ,„|,|  ^.  ' 

.,H.n    „„,   ,„r„  |,,„„.r  over.      Mac  ,vi,|,  ,„,,„.  „ ,„„   '  p,,,,,'    ,  ,^';,^;, 

to  hack  ,.(1b,..     ,)|„,,„  and  with  th,.  lirst  lii.-r  of  ,.„-h  1,.„„1  ,   '  , 

of  dia,„e..r  u.uK.nu.a.h  „„til  th,,-  „„.,.  ;    hi,  ^v              ^  .^  ;  ;;i;'''f; 

oT;X  Z;  To^-  7,1 "« IT'  "■■"  "-"■'■'■■  '•^'  ■■"  ri;";; 

corner,  of  .,„„,.  ,o  n.eet  on  centre  ii  'e.      'x  le  ,';''.',;;':.;■'" V;"'* 
not  mean   "hack.")  V^  ou,   uiai       upper       does 


.y 


.^«il^«lsBSL<^^J£^iS»Bi6?mi^ 


g  f 


^'HbllH^w.'dM 
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(/>) 


Jlio  oxeicLscs  for  fh.,  oHttiu};  in  tl.is  s.aij,.  ,„,,v  l„.  „,,,I,, 
t  usefnl  a,l,u,K.t  t„  tl,.  .N.„„,  wnH.  „r  the  :..|„.„i:     rC    '^ 

Leaves   ,v,tl,  .s,n,„|.,  ,.,„-vc.«  «h„«l,l  I,,  c-l,,.,.,,  f,,,-  M, '  ' , 

..•„    rl'",'r™'  '"  ""^ ''i«Ki""»  "le  "c-onventicnali/,.,! "  •  ,-, 
...mphhcl  Uy  ,n,„,,f,in,,  „„.  .enation.s,  ,.„..,  „fH„.  „„tlin,;       ' 
Variciis  nsox  may  l„.  niailo  of  tlic  loaves    n„t-,l,lv  .-n'ti 

'''-■'"■"''  '"•"-  -•'■ •"<-,  and  „f  plot,;;  n,:,;!: ;;,'"  •■" 

The  cntting  an,l  nminiting  oxen-isos  „f  sta;;,.  :>  „.i||  ,,nin 

rt;^:,:  ';,r  ■ "'  •■'""",■■■  "■."'  ••"■^"  ■■'»"■■"  "■«-"■  ">^ 

:  1        I  ■"     ''  '"■'«"'"'"y  i"  ^•"tting  an,l  aiTan.'in-'vorv 

simple  olenionts  ni  easv  pattonis  °        • 

sta»,la„   o„l„nrs,  son.e  p.eces  „f  ,l,in  „  l,i,o  oa  ,ll,„a,vl  .a.t  fo 
f"»r  n>cl,e.s  square.  np„n  wlnVl,  ,„  nu.nnr  ,l,o  ,«      ■  ,      „ 
»o„.e  g,K„l  nn,c,la«e.     Tiny  sanoors  an,l  ean,ol-l,ai    I      I;.; 
als„  neees.sa,T.     If  l„.„sl,.„„,.K-  is  rakon  np  in  tl,e  soh     ,  i,, 
»a„,e   ,„,sl,os  an,   paint  sano,.,s  n,ay  I,.,  ntilix,.,!  f,,,- ,  ,  '^ 

^^^:^::^^t:::::tV"--':^ ■-^■■"■■'" 

pa«e..n.na5s,a.:i::;t,LS,::rr;;:;.':.:;;H!::! 

tiuns^an,!  va,-,at,„„.s  n.ay  l„.  f„u„,l  as  tl,e  u.nk  p,.oc:eo,ls. 


f 


'  Wr.  .>.:?^-  -^^ 
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84 


KDI  CATION  Ah    MANDWUKK 


'« 


.  < 'oninuMu...  witli  eacli  colour  by  carefully  folding  a  four- 
i"<-h  s<,ua,v  of  coaf.l  paper  on  its  <lian.eters.  Opoiran.l  cut 
alono  the  creased  l.nes,  thus  ohtainin-  four  l>-inch  s.jua.vs 

Pattern   Makino  _  Standard    Colour.s 

5. 
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The  tw„  inch  .s,,„are.s  being  oMnine.l,  „ne  of  then,  should 
I  e  n..>unto,l  ,n  the  centre  of  the  fou,-  i„eh  ct,-,!  (see  diagram) 
A  y.n  snmll  ..uantity  of  nn.cilage  shoul.l  he  serve.l  o„t  on 
the  s,„all  saucers,  just  a  .h'op  or  t»„  hoin;;  sufficient,  or  the 
children  may  put  an  excess  on  their  ,«pers  and  spoil   the 


KDIC-ATIOXAI.    fl/v\|)\V()|{K 


.'J.") 


W(u-k      A  clean  slat.  „r  piece  <,f  waste,  paper  is   useful    for 

HVn.,.    the    p.eces   of  coated    paper   on    wl.L   applvi         t   e 

"uic.la,e,  winch  nu.st  be  brushed  evenly  over  tlj  p  ^^        , 


Pattern      M^k.^ 


.should  not  l)e  laid  on  (uiite  to  the  ech^e^       tr  .  ,•  .       . 

on  tlcJact  of  the  paper,  a,„l  enough  ,v,||  !,«  .s,,,,o,.»-,|  ,„,(  I, 

,pe'  h"  '",""'""""«  •;>   «"-■«   'l-i.'   '.eini  stuck   ,1  .«!„ 
l»«pu\y     Aftor  the  ,„„c,l„«e  i.s  applie,!,  the  piece  of  paper 
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s  ..mM    ,.  Mt,„|  1,^.  |„o  l„„sl,  „,„1  ,„n„.,l  ov,.,-  i,„„  ,,„si,i„„  „„ 

le  ear,   „,„„„,,     A  >  s ,  ,,.  ,,„s.sil,l„  all,.,-  l„.i„.  ,,la..,.,l  i„ 

the  n^;  ,t  p„s,n„n  ti.e  ,«,,„.,■  »l,„„l,|  |„,  ,,,,,,„,,|  ,|,„,„  „,,„, 
"siUK  .1,0  sHie  of  the  l,,„Ml  an,l  laving  a  pi.ve  nf  new.spane." 
over  tlie  pieee  oU-uhmvrd  pap,..- 1„  prevent  -t  l,ei,i«s„ile,l 


§i^,P  Lg_-S  _P  E  c  r  R  u  M    s  c  A  L  r 

S^■^^nHarcl     Colours 


I 

R  0 


l£ikL.,MIH,,JJiiTS_AND_S  HADES 
O  Y 


< 


I  Ins  will  pr..l.al.Iy  l.e  (ii.ite  eiu.u-li  for  „„o  loss.,,,,  a„(l 
he  p,eces  ofpapo,'  loft  ..v.^r  sh,„.M  be  p„t  away  c-a,-et„lly  for 
the  next,  lor  8t.„-i„g  s.ich  pieces,  also  n„fi„i;i,e,l  exe,-cises 
each  pnp,l  sho„l,l  be  suppli,.!  with  a„  e.ivelope.  Suitable 
envelopes  may  be  (.isily  const.-ucted  by  the  older  pupils  out 
of  wrapping  pape.-,  as  s,....este<l  for  Ex.  18,  in  Chap.  5,  and 
should  be  about  8  by  10  inches. 


•m. 


1^^7 


"■      .  i>y»*"i.i5'. 


'•^"'■''A'noX.M,    ||.\\|,\V()|;k- 


nr 


f„w.  .>f  .1 "^  .   .  '^^  Ksson.      llns  consists  m  ciiftinL' 


'-"f"- '^ '^^n •'-n.on.ian.K  ir::2 

-ont.vo  ,.n,..s  of  th.  p.,,,., ,,,,,  J   :.;;;/'„;; 

paftcn.s  1h.s„|,.s  tl.osu  in  fl,,'  <liM<-,ani  ^ 

.       'H'o  fnnrth    two-inch    M,M;.rc^l,„nl,l  he   Kent    nntil    the 

.X    cohMU-s   have   ).ccn   Mo..kc.l    thn.n.h,  and   t     n  1    t 

formasnnnio  sru'ctniin  scilcf  viv  ,    i 

'"J;:";«::;j':;:;;;7i:!::;::;t:'f*-'''''''v"'''' -"- 


ir.>  scale   aic  known  as  tittta ;   those 


?--■ 


i.  I 


38 


KOT'CATTOXAL   HAXDWc  )r  K 


)K«ruvon  the  c(,l.„u-  ni,.l  tl.e  hlack  v,u\  as  .s-/,«^,.v.  i„  ,,tlier 
wo.<ls,  a  tint  niuy  I.C.  nhuum.l  hy  a.l.li.ig  white  to  a  stun.lard 
colour;  a  slmde,  l,y  the  addition  of  black.     The  pupils  mav 


pupils  may 


FRKK    CUTTIX^i    KXKRCISES. 


test   this   hy  hohh'n-    say,   a   standard    red    paper   in   direct 
sunh.ht,,n  diffuse,!  light  and  in  <Ieep  shadol  ^./  f .      er 

by       e   addmon    of  a  little  white    or   ],lack    to^  a   standard 


nfm-M 


>CL-</.- 
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OIIK 


:iu 


For  the  pmsc.i.t  it  is  .sii.r„,.sf,.,l    fl,..f    ,i 
J'e  faMiilLtmcvluitl.  ,.,,(.  tint  ,m  '"''"'"^  •^'"'•''•' 

or  from  stickv  fiiK-ors  °  ^'"'  P'ifft''''i 

the  H;:tZ±ii:i7;;rT"'''''''^'^- '■'-■'■-   

tl'e  sluule.     It    .   a  ;;     '       f  t    l  '""'■'"  '"  '"^  ""  ""<  "f 

thoir  „„„•  way  af       ,"''";■'.  '""'/"""-v  thon,  to  el,o„se 

cij   aird   .in  inspection  of  the  tciHw.,'.  i 

It  need  scarcely  I, e  ren  arke.I  th.t  n      ^^'^^^  ^'' ^^^^'^ples. 

attempted  unless  the  teicl  er  h      ''''^^   ''' ^'f^''^'-^«  «honl<l  be 

and  noted  the  point!  ^r;^..!;;::,  ^--^^^V-rk.l  it  out 


^'ii.\iTi:i.'  IV 

THIRD  STAGE 


''''"•:  -M>tn.,.,iv,.  Murk  in  H.is  sta;,.  involves  the  us.  of 


"JIh'I-    (liaw  iiio'    i,,^ 


"■"""■"t      IS      ,V.|„i,V,|,     Il„.      ,.X,.,,-is(.S      l,™,„ 


;:;•;  i:.'r': ,' ;•  ^ "■— 1"„.  .,,,1,.  ,...,,„„,,,„„„, , 

NU       ('(IM,.^      ,,|       11^.      |,;|j„.,. 

■'■       A  .  ml  ,  ,.,..     „l,„.|,   ,M,-,y  l„.  „i„,,i,„.,|   i„  ,,,,.,.,,1  ^.,,1, 

i^il:;;,:;:!:,:!:"^'^'-'"^'"^- ""••■' -^ .--- 

n^^^^^^^^^^^^^^  H  '„„,  faint  II 

K"     ..,    ,K    l„.|,,s,„  ,.„„,,„., ;  ,|,„  |„.,,vy  1I,K.S  l,„|lea,. 

7''    '   '"    l';'l«T.st„l„.,,„  lr,l„„„j,.|,   vl„.,,v  ,h,.va.-o 

'•■■---,1    wl„.,-..   ,1,.,    ,„...,„..       Tl„.    small   sn.,s    in,  I.',  e   ,lo 

'".-'•""■'-  d'^i'^K'  lla|.s.   l„,vii,ali,.rl 

'"    "••"•l"M«    ll.rs,.    ,.„,,-ls,.s,    ,„,.    i,.l.s    „r  ,a,.l,   „,„ 

m»U.     A  la,-,e  s,|ua,..  si |,|  1,„  ,,,,„- ,  „,,  ,,|,,k,,„„,, 


■mmr&,mmn0 
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Hii.l  cacli  lino  noocssary  lor  t In-  oxeieis.>  shouM  I)l«  .siigu,..st,.,| 
by  the  pupils  uftoi-  an  iiispcetiuii  an<l  analysis  of  the  teirdiers 


M(>I»KLLIN(J    IV    STOLT    I'APEK. 


two  specnnens.  As  each  lin<^  is  .leei.lcl  ..,.,  the  teaeh...- 
shoul.l  draw  it  on  the  l.laekhoani,  and  the  ],npils  on  their 
squares   of  paper.       Later  this    n.ay   hv   varied   l,v   .lictatinir 
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4:1 


tl,..  ,l,-,„vi„«  .,(•  ,.v,.„   IhM.  .,,,,1  „Mly  .lisplaviMK  tl.„  i,.,„.|.,.,.'s 
<lm»„,g  af„.,-  the  ,l,il,ln.„  Imv,,  ImisI,,.,!  ,i„.i,;. 


K.VKl.,is|.:  1.     A    |io.\_||||\    liox 
C.mm„.,„...    I,v  ,|,,,„.i„.  „    |i„„   „,„    i,„.| 

r,.,;  .,.;;,';■■'';'■ ,?''''; "'"  '""■"■^■^""•"  ^'"  -pi-."..!. '.;  ,1 

How  l„i-,.  is  tl...  irntial  s,,,u„v  ?     ][„„•  Ian.,,  a,-,,  tli,. 

;:'''""f .  ""•,""•■'"  " ""^ "'  ""■  ""•„..,.. ......  r-nr, 

.>lm,    1   1,0  enf.      X...,.  ,1,..  ,„,,„.,  sho oa.vlullv     " 

;ti.  tl..'  po.n,  of  tl,..  sc.i..,.,.s.    wi,i,i,-,,.,,   ,„„  ,.;,„- 

In   .stifkn.fr    tlR.    ,:,„•„,.,■«.    fl„,   |„,.,t     ,.,„    I 
|no,.s,..„  one  si,!..  ,,f  ,|,..  „as„.  Haps  with'a  ,1a    p"     -co 
.  H,  an,    paste  ,„•  «|„..  ,|,e  .,t|,e,..     X„t  ,„„,..  t|,a,  „„  ,    7,  „ 
^lmul,l    1,0  aete,„pt,.,l  at   „„„.,   ,.a,.|,   ,„.„  |,„„„  ,,,.,        ,"      , 
hnf;,.rs  until  set.  "  '"   ""- 

Oiilinaiy   H„iir    paste    will    serve    f,,i.   tl,„  . 

lo  pietMie  the  paste,  take  some  plain  Hour  an,l  stir  it 
">t"  col,l  water  until  a  smo,,,!,  Latter  is  „!,tai„e,         nti     I, 


.^1 
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«l,r.,  >„l,  .     S„,.|,   ,„,,„,  i,  |„.„  i,.  ,„,„,,,  ,.,.^.^,,  ^^.,^^.^^ 
Imt  It  «,ll  k..,.,,  ,„,  „  |„„.  ,i„„.  i,.  ^i^  ,„.  I 

""•'"■■"'■' V"','' "'■  '"■<''''"i'l-  "f  >"-■'•<•."■*•  (.•..m.siv,.  .s„l,li. 

»mtc    a  cicaillv  |,.ms,„i)  aiv  aiMcl  |„  ,,,cli' piiii  „f  ,„,.„. 

•^   "' '  M'laiilii.v  „)■  !„,.»„.  ,|,„„|,|   |„,  ,,,,,,,,,1  ^,,,,   ^; 

«-!'ap   ..f    «aM,.   ..ar,!    ,„■   pa,,,.,-   ,„   ,.v,.,y   l«„   ,,u,,i|,.      ,,•„, 
■■'I'Plvn.f,'  til..  |.,sl,..  a  .slip  „f  .s.iir  ,.a,-,|l,„a,,|  (J  |,',„.,  „ 

;•;" '•"■''•  ■; '  "'-  '"It.-  "••  II"'  l»«-.T  l„.,.n,„,.s  suft  wi,|, 

'•";  .'"'","■•   '•    '■•" '^'^y    '"•   <•"'    ""■  i   a    ,„.»    stiff  ..,1,,, 

excelln,t  s„l,s,i„„..,  a,„i  is  p,,.,,nv.l  I,'  so,,,;  u^JZC 

KxKU.isi:  2.     A    FIJI  IT   TIJAV 

IVcccHMlHsin   Kx^rcisol.    lu.t  note  that   tluw//.^..,^ 
of    tiK    s  nail    covuov   s.,,u,vs   a.o   n.f.       This    .iv.s   ,si.,pin. 

sl-totlnM..yan,Ialson.n.ssitat.sc.utrm^o;^rh^^ 

«qhe  paste  Haps  al^e.  the  n.o.lel  has  l,een  pasted  up  into 

K.VKunsK8.     A  (rniCAL    HOX,    WITH    (OVEU 
In   this  exereise  a  t.vo-ineh   strip   is  out    off  the  ei<rht 
ol.vious,  th(.  l.„x  hav.nj.  faces  (,f  two  iuehes  s<|nare. 


ExKKcrsK  4.     A  MATCII-irOLDKIl 


Thi> 


IS    is   similar   in   constrmtion   to    Kxercise    :i     b„t   is 
omonj;  instead  of  enliir-.l     .,  i  n       i- 

^  or  cuijit.ll,  and  therefore  uses  up  the  whole 
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4r) 


•»t  flic  ci-lit  incl.  siMM.r.      N„t..  that   in  uhtmnin^c  the  sl.,pinj; 
i»a(k.  the  siii-lc  in,|,   is  usr.l  fur  tlir  first    rim.-.      .\,,f,.  .,|so 
that  tho  hack  is  not  i  ivasci  to  form  a  cover,  as  in  Kxcrcisc  ;{ 
hut  sfan.ls  tip  straight   wh.u  the  model  is  tinjshc.l. 


I- 


,' 


KxKUiisK  :..     A   IJAKN" 

Draw  the  three  horizontal  lines,  two  jm-hes  apart,  and 
the  two  vertical  lines,  two  inches  in  from  the  edges  T\u> 
•loors  are  eacji  o„e  i,,,-!,  high  and  ,Mie  inch  i.r.md  The 
surfaces  marked  A  ,.re  t..  he  past.>d  to  th..se  n.arked  /i 
After  these  an*  .set.  the  outer  cor„,.,'s  can  he  folde.l  into 
position,  .s,,  as  to  ascertain  how  much  of  them  need  I„. 
pa.sted.  Note  where  they  overhip  one  another:  past(.  and 
nnisli. 

KxKiidsi    (i.     A    IJASKKT 

('..mmeiuv  the  drawiujr  as  in  KAercis(>  :.  ;  then  draw 
and  cut  the  strip  J,  one  imj,  wi.l,.,  fo,-  the  hamUe,  and  cut 
off  and  waste  the  n-maiumg  (.ne-inch  .strip,  h-avin-  a  piece 
SIX  hy  eight  inches.  !  n-aw  the  diag..nals  of  tiu-  corner 
squares  and  m.-asiirc  ..rt  two  inches  «m  each  of  them  to 
ohtain  the  shape  gf  i  he  triangular  paste  flaps.  Finish  the 
hody  ot  the  hasket  first  and  alhx  the  han.lle  afterwards 


KxKH.  i^K  7.     A    FANCY    FinTI"    DISH 

(This  is  ii  rejM'titicn.  in  a  mere  diflunlt  form,  of  Kxerriso  2.) 

Divide  the  (Mght  inch  pap..-  inf.  sixteen  two-inch  srmarcs 
and  .Iraw   hoth  diagonals  of  the  corner  .squares.      Measure 
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in  half  an  inch  on  each  end  of  the  central  lines  t.,  ohVuu 
the  depth  (,f  scallop  on  the  ed^^es      Cut  out  1  . 

thp  thiolr  i;«..     •      I-  '^"i^^'^-      V  uf.  out  as  shown  by 

trill   |.fr  'l«Ki.i.n,  an,l  pa.t,.  tojjetho,-  l,v  ,l,„  snmil 

tna„g,,Ur  crnc-s.      X,„„  „„.,  ,|,o  half-ind.  is  ,is.,l  f..,.  the 

ExKKdsK  8.     A  8MALf.   TABLE 

the    quare.     Ono.neh  insule  these  ,ha,v  others.     Then  cut 
off  the  outer  one-ineh  strips.  leavh,„  a  six-iiieh  souare  wi 
on^mch  ,„arg,„  ,h-a«„  „po„  i,.     ,,.t  ,„„,  ,,,,.,„  ,'"  , Veete 

cut  off  hrst   an.l  are  bent  to  a,  i-ij-ht  angle  ,lo,,-n  the  eentre 
and  p,«te,I  ,„to  the  angles  of  the  si,les  un,ler  the      p      X    <: 
bow  the  creasing  of  the  legs  stiffens  then,  like  angle'iron    , 
engineerinii.  ""s"-  oou  ui 

EXER.I8K  ».     A   CANDY    UCfK 

This  exercise  involves  very  carefnl  measuring  an,l  ,lmw- 
mg  as  the  constmction  lines  are  not  ,«rall,.l  t".  the  e  "Is 
of  the  e,ght.,neh  s,,uarc.  Conunence  Vv  n.eas.u-  ,u^  IC 
each  e.ge  three  inches  fron,  each  corner,  an.l  |oi  ^  p  ^ 
thus  obtamed  n,  the  n.anner  .shown  in  the  i  iagran,  ' 
and  bend  a.s  directed  by  the  lines,  an,l  note  ,h;  the  lan^ 
tnangles  form  the  cover  when  the  box  is  finish'  Se 
with  ribbon  or  fancy  cord. 

given  It.  '■'"  "'"  ""'  *"  ""■'"'    '"•  '■'■•*■*"«  "«■  "■"■«-  '.""  tl,.  „,„„.,  ,, 


««a?^'j..nj«s. .-.. 


■fi?»>i^'^"ji- 
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Exercise  10.     A  TRINKET  TRAY 
(This  model  is  a  repetition,  in  a  more  difficult  form,  of  Exercise  1.) 
Commence    by   <lrawing   lines    at   one   and    two    inches 
f  om   each   edge  of  the   large   s<,nare.      Cut  and   crea  e  as 
'I"ecte<l     he  quarter  circles  upon  the  marginal  pieces  bein^ 

S":  ^fr  1  "''r  ^ ''  "^^^'"^^  ^^'"^ '  eirc!;.r;al:s 

pieces  stand  out  level  on  each  si(  e.     These  nieces  m^v  K„ 

KxEKiisK  11.     A   POST-CARD  CASE 

(Jonnneneo    l.y   measuring  an,l   cutting   off   a   two-inch 
s  -.p.   eav,„g  a  pieco  «ix  by  eight  inches.  'd,«,v  the  centre 
hne.s   then  n,a.-g,„al  h'nes  one  inch  in  from  the  long  edges 
^ext  measure  off  half  an  inch  on   each   side  of  the  short 
cenf-e    „,e  to  fonn  the  hotton.  of  the  case.     The  curve     't 

nuite  tas).  The  small  paste  Haps  are  nw.le  triangular  to 
prevent  any  possibility  of  an  irregular  edge  interfX  wit^ 
the  corner  of  the  u.odel  in  pasting  together.  ^ 

K.VEKcisE  12.     A   WALL   I'OCKET 

diffic Jt't  Zte"   ""*  ^"^   '"   "■"   "™"""-'-   ">«   "■-»   Wng  „.„„ 

right^.n!rieft'e,T""M"'""'  """  "  """  '"«'  "«'•'  fr"™  'he 
right  a  ,1  left  edges  ;  then  one  on  either  side  of  the  vertical 

cent.,  hue,  and  one  inch  from  it.     Draw  the  outline  assw' 


'■"iF^ir-^. 


f^smd'-'x- 


.■-^ 
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I)y  the  tliiek  line  in  .lingrani,  aa.l  cut  out.  Mea.sui-e  ud  onR 
inch  „,.  the  slanting  ,si,les  to  ol.taiu  wi,lth  oTZtJ^Z 
beu,l  on  the  dotted  lines  an,l  paste  together  ^' 

1  he  foregoing  n,o,lels  u.ay  be  n,o.lifie,l  by  being  ,„a,le 
n,pler  or  l«ekwar,l  pupils,  or  „,ore  elaborate  fl.r  e 
n  ".e  sktlful  among  thetn.  In  all  eases,  however,  accumcv 
shoul,  be  ,ns,ste,l  on.  Let  there  be  no  sueh  thing  Ts'lear 
enough  "but  see  that  the  .si.es  ,leei,le,l  on  by  the  teael  e, 
are^stnctly  a.lhere.l  to,  an,l  that  the  e,lges,  angles,  et"  arl 

this  ^n'k'if  H    T'^l'"'^"   "'"'   "•""'   """"'"   ''«   f"««™>    I'y 
tins  vvmk  If  the  teachers  sta,„lar,l  be  low.     Encourage  every 

attempt  sloui,    be  accepte.l,  its  faults  .nust  be  p(,inted  out 
and  the  value  duly  discounted.  pouireo  out 

It   ha.s   been   found   a  good  plan  to  have  a  system  of 

markmg   the   p.eces   of  practical    work    when    fini.s he  I    ,e", 

narks    be.ng  allotted   for  a    really    first-class   piece    mher 

.eing  assessed  in   proportion.     It  is  al.so  an   incemi  e  to 

healthy  rivalry  if  the  best  pieces  are  hung  for  a  few  da  s 

m  some  pronnnent  place  in  the  school.  " 

The  objects  for  free-cutting  exercises  in  this  stage  are 
frmts  and  vegetal.le.s,  the  various  outlines  of  which  ,t,,ut  e 
careful  ..r„,,y  to  be  represented  by  a  u.ere  sdhouette  of  pan,. 
I  he  diagram  gives  a  few  suggestions,  and  the  leaves  in  the 
l..-v,....s  stage  ,,,ay  be  re,.ea,ed  as  sprays  if  more  ..xcjses 
are  required.     The  half-tone  illust™tio„  ;hows  a  very  usrfU 
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combinatum  of  colour-work  and   fife-cittiny,   „l,eroi,,    tl„. 

out.     A   well-known   nnrserv   rlivni..   i«  -.L.    i  ""•"h 

typical  of  a  wi.le  fleUI  of  imc   .-,    '   '.,',';'""  '""    '^ 

the  week,  are  uLso  suggestive.  '"   "* 


The   pattern   work   in   coloured    paners    fo,-    f  I.;  ■      . 

n.e„t  tints  an.l  slt.les  of"st:n,i:;.,r:lt. '^'"-»  ""  '"""■ 

All  the  designs  iriveii  ;ii'p  "r/.r^^..^" 
torn  may  be  „.se,I  a.  bo,  l!  /    r  fXe' '  etc     J"^  '""'  "'"'■^■■ 
For  pmctice  purposes  a  four-inor    u^V      .l-        "'■'"*''  "'"^"• 
be  cut  in  half  an,l  n.ounte,!  «.,«";?,    f,  *■    •'  ^'"'""'  ""'^ 

^^two  inebe.  upon  wbici,  to  n:::;r  :;;<::— z:^ 

A^o.    1    border   has   a   background    of  neutrU  o,,.v    rJ. 


|if! 


i^iiiObii>  ^'^V-^\iliVJ^^V¥!;-'^Ni^'%!^m^4 
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sl.ect\c,'.','  I,v'  *"'"^  '7''^"""'"l-  ''-'^  l'ee>,  „,. ,..,1.  a  l.alf 

^hmlc,  and   so  on       ri.ese  pieces  nn.st   he  oaivfullv  ...t   in 

uj  ves  %  the  pup.is  and  an  exchange  of  one  portZe^^t  ^ 

with  the  adjacent  pupil.  ^'i^^iui 

shown'. u','"!;,"nf""  "•",''';'"'"  '"  ""^  '""*-'"""• '""  "'«  l"--''er.s 
slioui,  ,ue  1.1  p.eees  eiglit  l,y  two  inches,  a„,l  the  si/es  of  the 

pattern  „„,ts  can  he  easily  ohtuined. 

No  2  is  forme,!  fi-on.  the  same  unit  as  X„  i  |,nt  i, 
arm„,a.,l  , htterently,  the  eentnU  s,|„aros  hein,.  fV„  n  , " 
the  «„.y  of  tl,e  i«,ckgro„n,l.  TI,e  alternation  It  ton  's  and 
the^,l,st„l,„t,on   of  t„e   p,.pe,,    „ „,    „,    p,,,,,^  "-  -;> 

No.  3  The  isosceles  triangles  of  this  ,le»ij;n  have  an 
alt.tu,le  o  two  inches  an.l  a  base  of  one  inch. '  V  "mate 
and  (listril)ute  as  before.  -uternate 

Fol.l^"fnt..  •  "^l'"  ■"""'  "^  ""■"  f"'""™  •■"•«  "'t  ■'«  follows • 

yomea  eaffes  ot  this  figure  ami  cut  out  the  .small  n.^ht-anded 
triangles.      Open    the    remaining    .strips    an.l    e,      ...rriT 
upon  the  creases.      Half  of  the'  piece's  tC'  o    a  n      tu  ^ 
then   be  exchanged  with  the  neighbouring  pupif  "he  f"  r 
inch  ^sheets  having  been  distributed  altern'ately'ii'i  tt  td 

No    a      The  pattern  repre.sents  a  folded  ribbon  and  i« 
very  eHective  ,f  neatly  executed.     After  mounting    1  eblk 
grou„,l   du-,,le  It  into  four  two-inch  scpiares  and      aw  tt 
diagonals  of  each.     Then  cut  half  a  she'et  of  col         .  ;>p 
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"'^'>  *•;•"•  ''Hlf-ineh  .strips  un.I   ,„<,unt  tluMu  upon   u.e  Utck- 
gn>un.     „...,  the  .ia^onuls  as  ,„i.,es.      Whe^  thJ:  ^ 

Tu  >  '"'"'"'  P^^^^'"^  ^•■"•"  ^"»  Hlternutive  tint  or 

•^Iwulo.  ana  mount  as  in.licated  in  the  .hWani. 


Border  s 


an,!  !l,?,„tl  l!!'"  'I'T''"  '"  ""'  '^'-^'^  ^-^  '*"  by  one  incl.es 

an.l  .slm„  ,1  l,e  cnt  from  a  st«n,Iar,l  tint.      Tl.e  .strins  next 

.shli!,;  "      *"    '"'™  "    """^'"'    "'■   «-y    '.ack«roun,i 

N"  7.  Tl,c  sl„el,l  f„,™i„.  t|,e  „„,t  „f  „,.,^„,^^^  ._^  ^^.^ 


.■^iaE*^?^' 
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•lesign  is  one  ind,  hi„.ul  und  U  i,u.|M.s  h.Vh.  As  .s„.r.este<I 
above  a  putteru  piece  sl.ouhl  l.e  ent  fn.,n  pluin  pip:;  u.ul 
the  colouivd  pioees  cut  l.y  it. 

The  ,Marj;iMal  strips  ^re  u  sha.h"  of  a  stan.ianl  c.lour  • 
the  shields  a  tint  of  the  same. 

^''-  ^-  ''2«''^  <josign  may  he  earned  out  in  several  wavs, 
a^ery^..od  effect  hemg  ol.taine.l  hy  count  Mchanginj;  a  tint 
and  shade  to  fi.rni  the  ornament  and  the  hackground  The 
margnis  may  then  he  of  neutral  jr,-ey. 

Other  coml.inations  of  simple  units  may  be  ea.sily  <|is- 
L'overed,  the  foregoin-  patterns  l.eing  nuMvly  sng<r,.stive 


(^0 

The  last  portion  of  Stage  '3  is  illustrate,:  on  pa-(.  r,« 
where  S(,me  suggestions  for  i.attern  work  in  tluve  coh,urs 
are  given. 

Following  out  the  previous  suggestions  for  colour  study 
these  patterns  may  consist  (,f  a  standard  colour  and  a  tint 
ano  ..  ...  >t  the  same  Such  a  comhination  would  .serve  to 
mtruih'cii  the  sul.ject  of  Harmony  of  colours. 

It  sh.mld  he  p(,inted  out  that  certain  colours  "l'o" 
much  he.ter  with  some  than  with  others,  an,I  that  two  or 
niore  coh.urs  which  form  a  pleasing  comhination  are  said  to 
he  ui    '  harmony  ' 

Vaii(ms  combinations  may  be  u.sed  for  the  exerci.ses  (,f 
this  stage  ;    and  to  the  end   that  the  teach  -;    r.u    properly 
duvet  the  pupils.  an<l   be  able  to  lead  the.,  to  .a  ^iW 
tion  ot  colour  harmonies,  one  or  two  si   .pl<.  ,.ues  are  here 


I 


|:|i: 
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EI)ICAT[()N.At,  IIAXDHOIIK 
<'(.l"iu-   ImmioinVs   ,•„•«   clasMiHcl    iiihI.t   s,.v,..-,I    I.,     i 
as  suggested  above,  is  known  „,  U  J,i:  ^^^^l' •"'""• 


Patt 


cm    Mak.n^-  .^^t......^     T,,,,       ^ 


Combinations  of  pure  tones  of  colour  with  irvey,   sur^h 
as  are  given  for  the  borders  in  this  ohmf...  i^ 

The  Colour  Diagram  is  useful  in  lessons  on  Huioonv     T 
.t,  as  may  l.e  seen,  the  colours  of  the  ^.tZ^rZnJ^ 
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Ml.  "I  ll..'  am..      I„  tl,.,  ,:„„t,^  „f  eu..l.  (i.n.ily  «,,„.,,  j. 
Colour         Dunrjm 


he  stan,kr,l  c„l„„,-  which  ,l,„k<.„s  hy  ,Mes  i„t„  Muck  i„ 
nm  of  the  hexag,,,,.     ,,„  H,o  Hght  and  h.ft  of  the  stam  arf 
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eolnwrsuro  tin.  /,«..VM-  inf.nu.Mliat.  <.oI,>„,..s  of  rh.  s.Hv.n.u, 


'I'  r   hi 


".•innonh..   ,„,.,v    l„.   „l„ai>„.,|    l,,-    ,„ki,      ,,„|,„„.^ 
,       '  ■'       " '"'".'■"••■"■.V  l..-.n„„„i,.s.      ,i„.  „„.,,  ,„„- 

■or'^r.  •.  ■:"T;;;;::::;;;';::::';::";i::-j:-:";;| 
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•iikI    f/..w.  ■      1111  .  r-t'^.o   v^i   ,i»uniMi   CO  ((Ills 

''-•"-n..."s  solc.c,i„n.  ,„■  .;„ml,i,.ati,a,s  poi„tc.,i„m. 


FOURTH  STAGE 


('0 


I  III: 
and    iii(Mlf||iii< 


•'  "'•'™nv,.„.,.,k,„  , his  .,.,.,.  ,..„„i„,„,-,„„i,„. 
"''•"'"«    '"    """    .•-•.ll"«r.l.       A    ,„„„l„.,.   „r    „,,.,.„■; 
.  ."<l,.s  ,.,,.  .,v,.„  ,s  ,.„.,,,s,.s  ,.,„l  ,v,||   i,„„|„.   , .,,„  i 

;■■•■;«■"«.  .•;m,„,  „.i,„  s,.i.«,„...  ,,,„,  „i,i,  ,.,„,,.      :"'; 
,'■"■'''"""•'1  »"'i<  i"i-  i'<-»  r..,„„i  , „,„  „|-  „„.  ,„„„ 

:;:'::,;'';;'■''"'■'•'';.''••; '■''■■"■'••" -^ ■••''•» 

the  Ml,,,„l  ,„,.  n„„„.,„„.s.  ..„.i,hn„.ti,.  : ,,„.in;,-  l„.,„.fi,th,. 

:;':'"""■  '"•  "■"<i'-»".i<  in  w I.  ,.„,i  f,„.  ,)„.  „M,i,i , 

tnw„«eh„ols  „,  is i, ,, ,„.,„  ,    .        ; 

:  ;:r"  '■""""■'■'■•"■'•  »•-'<  '■' "-  ^^ t,„ , ,. 


howevo,-,  ,,,.0,1  „„t  Ik.  ,,„„.has,,l,  t,„:„,.„t  chlNhun  .-ah  l.ri,,. 

a  ,«.,.•  (,„■  „„,.  attorn.,,.,.  i„  th,.  week.  I,  i.  ,„  ,„,.  I,;';,..!;.;.";!; 
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tliou^r),,   that   the  scho,,!   pmchasc  them   if  possible      (:{)     \ 
few  set  scjuares,  .„•  "  triangles,"  as  they  are  ...nu^ti.ues  termed 
J  hey  can  l.e  obtained  very  cheaply  -about  four  cents  each 
In  chiss  work  it  is  generally  advisable  to  use  the  two  regular 
shapes,  one  with  angh's  (,f  m\  <J0    an<l   IM)     and   the  other 
with  angles  of  90    and  4;",  .     In  distributing  these,  the  class 
nmiutors  give   the  4.V  s«,uares  to  one  pupil,  and  the  iyif  to 
the  rest,  and  so  on  alternately  round  the  class      (4)    V  fairlv 
hard  pencil,  H  or  H  H,  with  a  flattened  or  -chisel"  point 
for  drawing  fine  lines.     (.3)  A  few  ticket  punches,  sav  one  for 
every  ten  pupils.     These  may  be  obtaine<l  at  a  cost'  of  from 
U  to  3.)  cents  each,  the  price  depending  on  the  (lualitv      As 
with  all  tools,  low  priced  ones  are  not  economical  in  the  end 
The  materials  are  :  (1)  Some  thin  Bristol  board,  120  lbs 
which   IS   made   both   in   white  and   a   variety   of   beautiful 
^'olours.      By  the  hun.lred  sheets  it  costs  from  (,ne  to  two 
cents  per  sheet  of  22  by  28  inches,  smaller  quantities  being 
sold    at    slightly    higher    rates.       (2)    Some    coarse   knittin<^ 
cotton  or  macrame  twine,  and  if  funds  will  allow  of  it,  some 
narrow  ribbon  of  assorted  colours.     (3)  A  tube  of  "photo" 
or  "  library  "  paste. 

l^ie  opportunities  for  development  of  taste  in  colours 
should  be  utilized.  The  Bristol  board  is  made  in  many 
delicate  and  beautiful  colours,  th<,ugh  it  should  be  noted  that 
the  tones  are  seldom  true  and  cannot  be  used  in  conjunction 
with  the  scheme  of  the  earlier  wwk  in  the  coloured'  papers 

tor  one  or  two  of  the  exercises,  common  wrapping  paper 
IS  used  ;   this  is,  of  ccnirse,  obtainable  everywhere. 

The  preliminary  exercises  consist  of  four  or  five  plane 
figures,  commencing  with  a  square  of  three-inch  edge 
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K.\.  1.     A  SyuARK 
Card. 


KxKun^^E  1.     A   SQIAKK   CARD 

Tl.c  (Iniwiiiu-  „f  this  will   involve  a  talk  on   the  s«|naiv 
Hiid    lis    propoities   and    the  niakin^^   of  a   ^r,„„l    li,,^.       'j^],^. 
chihlren   sjio.il.l   he   led   to  descrihe  a  s(|uare  and   finallv  t<» 
evolve  its  orthodox  definitioi:.    On  no  aeeonnt 
should  the  definition  be  given  strai<,dit  off  hy 
the  teaeher;  it  should  be  pieced  toj^^ether  froni 
the  various  answers  and  ideas  of  the  pupils 
themselves       In  this  way,  handwork  can  be 
iiiad<3  a  useful  adjunct  to  huij,'uage  work,  and. 
as  will  be  shown  later,  to  many  other  forms 
of  school   work.      The    manipulatitm    of  the 
ruler   and   set  s(|uare  is   a   little    dithcult  at 
first,  but  is  an  excellent  traininjr  for  the  left 
liand.      The   diawiuKs  shouhl   be  made  in  an   ordinary  map 
drawmo-  b„ok  („■,  if  more  convenient,  on  separate  .sheets  of 
paper. 

(Commence  hy  drawing  a   very  faint    line   with  the    ruler 
from  top  to  bottom  of  the  paper.      The  chi.sel  point  of  the 
pencil  must  be  kept  well  into  the  angle  formed  by  the  ed<re 
of  the  ruler  and  the  surface  «»f  the  paper,  and  a  very  light 
pressure  u.sed.     Now  comes  the  diinculty  of  liolding  the  rider 
and   .set   s«|uare  .so  that  the  latter  can   be  moved^^along  the 
former  to  any  <lesired  point.      As  the    right    hand    nuist  be 
free   to   hold   the   pencil,  the  manipulaticm  of  the  ruler  and 
set  .scpiare  nuist  be  <lone  with  the  left  haml.     'J^he  ruler  nuist 
be  hehl    firndy   with  the  ////A.  jf„fjer  and    t/nwif,  of  the   left 
iiand,    the    fingers  being   left    fr(>e    to   hold    or  move  the  .set 
stjuare  along  the  edge  of  the  luler. 
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A  minute  („•  tw.  spent  in  mastering  this  ..penition  at 
first  will  save  nmcli  time  later  on. 

Haying  draun  the  upright  line  and  placed  tlu"  set  s(,uare 
iM  position,  as  in.licated  in  the  (h'agram,  place  the  point  of 

the  pencil  against  one  of  the  divi- 
sions  of  the   ruler;   s/i(/e   the  set 
sf/uare  np  to  the  pencil,  and  draw 
a  faint  line  at  right  angles  to  the 
first   one.      Without    moving    the 
ruler,   slide    the    set    s(|uare    back 
tlie  distance  re«iuired  (three  inches, 
in  Exercise   1)  and  draw  another 
faint  line.      Note  that   the  pencil 
sliould   always    j)e   placed  on  the 
point  and  the  set  square  mored  to 
it,  and  nf)t  rice  rersa,  if  accurate 
results  are  to  he  obtained. 

By  measuring  the  three  inches 
on  these  two  horiztmtal  lines,  the 
s(iuare  is  obtained.  The  actual 
s(iuare  may  then  be  lined  in  with 
H  firm  but  fine  line,  and  the 
dimensions  placed  under,  as  in  the 
"^  diagram.     The  title  of  the  exercise 

3  should  be  neatly  Avritten  or  printed 

Fi(i.  1.    Rn.K  AND  Skt  SgiARRs.      «i''<'ve  it,  Exei'ci.se  1  being  termed 

A  S(|uare  Card. 
A  httle  preliminary  practice  in  the  manipuhition  of  ruler 
and  sot  s,,m,.e,  and  the  drawing  of  lines  at  right  angles,  mav 
be  required  ni  some  ca.ses,  but  it  is  better  to  get  the  necessary 
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dexterity  l)y  dnnvin^'  somethim,  uitliei  thai,  a  series  „f  practice 
lines  which  come  to  nothing  in  tlie  end 

The  di-awing  finislicd,  the  pieces  of  caid  are  then  dis- 
tributed. Tliese  shoiil.l  U^  cut  al.out  three-(,uarters  of  an 
nich  hirgcr  each  way  than  the  Hnished  exercise.  The  <lrawino 
should  then  be  carefully  made  on  * 

the  card,  ready  for  the  cuttiii<,^  out. 
Next,  the  proper  method  of  hold- 
ing the  scissors  should  be  demon- 
strated, for  a  great  deal  depen«ls 
on  it.  The  thuml)  must  be  placc<l 
in  the  upper  loop,  the  widdfc  and 
third  finger  in  lower  loop,  with  the 
forefinger  in  front  of  it.  Holding 
the  card  in  the  left  hand,  open  the 
scissors  vide  and  cut  steadily  for- 
ward (m  the  n(jht  hand  side  of  the 
figure,  steadying  the  right  arm  by 

holding  the  elbow  close  to  the  side.      Do  n(»t  bring  tiie  p.,ii,ts 
of  the  scissors  together;   better  results  are  obtained  by  ii„t 
cutting  with  the  point.s,  though  the  children  are  apt  to  do  so 
at  first.     When  the  first  cut  is  complete.!,  it  is  well  fi.r  the 
children  to  hol.l  the  car<l  up  while  the  teacher  passes  rapidly 
round  inspecting  the  cut,  pointing  .,ut  the  weak  places  and 
approving  of  the  go(,d,  straight  edges.     The  other  three  sides 
of  the  square  should  then  be  cut  and  the  complete  fi.nire  /aid 
on  the  drawing  to  test  its  accuracy.     Great  stress  should  be 
put  on  this  feature  of  the  work,  and  from  the  first  no  devia- 
tion from  ti-uth  should  be  accepted  by  the  teacher  as  satisfac- 
tory.    At  first  the  cutting  may  not  be  all  that   is  desired, 
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but  the  importance  of  exactitude  in  measurement  should  ho 
insisted  on.  The  names  of  the  children  should  he  neatly 
written  on  the  cards,  and  the  numher  of  .leurees  in  a  ri..ht 
angle  shown  in  one  corner.  ° 
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A.N  Or.LON(;. 


ExEKcisK  2.     THE   OBLONCJ 

As  each  new  step  is  to  he  from  the  standpoint  of  .something 
already  accomplished,  the  ol,long  card  is  a  fitting  exerci.sc  to 

follow  No.  1.  (,V)mmence  hy  getting  the 
children  to  point  out,  first,  the  similarities 
to  the  s(|uare,  and  then  the  differences  from 
it.  The  definition  may  thus  he  educed  and 
pieced  together  from  the  children's  answers 
as  in  the  first  exercise.  The  drawing  presents 
no  new  features,  except  that  the  half  inch  is  introduced  The 
size  given  IS  that  of  an  oi.linary  visiting  card,  and  each  pupil 
should  write  his  name  neatly  upon  his  card  for  this  purpose. 

ExEBcisK  8.     A    RrGIIT-AX(;LED   TRIANGLE 

As  the  hase  and  perpendicular  of  this  figure  are  to  he 
made  ecjual,  the  acute  angles  will,  of  course,  he;  4.r  By 
demonstrating  with  a  large  sized  triangle,  cut  out  of  card- 
hoard,  lead  the  children  to  see  that  the  new  figure  is  half  a 
square.  Keviewing  the  two  previ.)us  lesson.s,  there  should  he 
little  difficulty  in  getting  the  children  to  calculate  the  numher 
of  degrees  in  a  triangle,  90° +  4.1  +4;r,  as  the  acute  angles  ,uv 
halt  a  right  angle.  As  a  piece  f)f  informati(,n,  thev  mav 
then  he  told  that  all  triangles,  whatever  their  .^hape,  contain 
180  degrees.     The  drawing  is  simple,  hut  care  must  he  taken 
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to  got  the  sides  of  the  triangle  exactly  equal.     In  cutting  out 

the  acute  angle  n, 11  involve  increased  auv  in  connnencing  the 

cat  along  the  hypotenuse  of  the  tri- 

angle.     During  the  e.xercise,  the  mean 

ing  of  -  tri  "  should,  of  course,  he  given, 

also   of    the   distinguishing    adjective,' 

"right-angled." 

The   teaching   of  angles,  degrees, 

etc.,  is  nuich  a.ssisted  by  a  simple  dia- 
gram, which  should  be  drawn  on  the 
blackboard  during  the  early  lessons, 
and  a(hled  to  from  time  to  time  as  new 
angles  ai-e  intrcxluced.  This  is  shown 
in  Fig.  '2,  and  should  at  first  be  formed 
of  the  circle  an.l  v(>rtical  and  hori/(,ntal  lines  through  its  centre 
givmg  four  right  angles.  Four  times  90  =  :}(}(),  the  nun.ber  of' 
.  egrees  a  cu-cle  i.s  divided  into  for  the  purpose  of  h.ving  a 
standard  by  which  to  measure  angles. 


—  3     

Ex.  3.     A  Rii;iit-Angi.ki) 

TKIAN(iLE. 


ExERrisK  4.     A.V   K(Ji;iLATERAL   TRIAX(iI,K 

-  Jicyii,  hy  n■^■h■^^■my;  the  last  oxoreise -naming  tl,„  aii-les 
a.s     ngh,    an,l  ••  acute/'  a,      elieiting  the  ,u.,nl,er"  of  .leg^ 

IHO  „  then,.  That  l,e,ng  »„,  th,.  e,,uilatoral  fiangle  havi,,- 
.-,ual  angles  the  n.nnher  of  degrees  in  each  i.s  easily  oC 
tan.e.1  f,.,„„  the  chil,l..en.  To  .Ifaw  the  figure,  first  put^„  t 
honzon  al  hue  for  the  l,ase,  an,!  fron.  its  tentr..  ere.l  a  pe,^ 
p.-n,l,eular  l,y  the  ai,l  „f  the  set  square.  Next,  nu-asin-e  ft- 
f.-o„,  one  en.l  of  th..  l«se  a  .listanoe  e,,ual  to  it,  swinging  te 
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ruler  until  it  meets  the  perpendicular  line.     This  will  give  the 


The 


I* 3i- ^  Base 

Ex.  4.     Ax  EyiTiLATKHAL  Tkia.nule. 

Hp<'x  of  tilt;  triangle,  and  the  figure  is  easily  completed, 
cutting  out  calls  for  no  special  remark., 

KxKRiisK  .").     A   NAME   TABLET 

This  exercise  is  based  on  the  ol.long,  and  also  brings  in 
again,  in  another  form,  the 

45     right-angled   triangle. H+K 

The  oblong  should  first  be     T~^  ^ 

drawn  with  faint  lines,  I 
then  the  small  triangular  '''t 
pieces  measured  oft",  and 
the  actual  outline  of  the 
tablet  lined  in.  The  ticket 
punch  will  be  needed  for 
this  and  many  of  the  fol- 
lowing exercists.  The 
position  of  the  holes  should  be  indicated  in  the  drawings  ])v 


Ex.  5.     A  Namk  Taiw.kt. 
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tiny  cnKssrs,  and  it  will  ho  s.hm,  tl.at  in  rl,,.  p.vscnt  (.xcreiso 
!v.'l. '"'''■'?'"'  '•    ""•':^..i<>i"i"^  tl'«'  conuTs  after  tl...  littlo 

»•(;   imist   he 
apt  to  snip 


pij-cos  l.avo   Ikvm  cut    oil:       I,,   (.ntt.n^,   ^.vat   .are   n.ust   h. 
takon    with  these  coiueis,    f,,,-  the  eliil.liun    aiv   a 
them  oft'  at  ran* loin. 


i 


.  ExKuriH.;  (;.      A    IJAddAdI-:    TAd 

Another  exercise,  hase.l  (,n  the  ol,lo„J,^     The  drawing  is 
snnple,  hut  the  euttin<;  of  the  very  ae„te  angles  at  a  a  m^eds 
care,  or  t  .(«  tag  will  he  lop-sided.     The  hole  must  he  eare- 
|ully    marked^    lialf    an 
inch   from  the  en<l,    and  k—   if  — j 

at   e(]ual    distances  from       ^ 
each  side.     The  niarkin-;-    .-*- 
of  the   half  inch   in    the     ~^i. 
centre  of  the  ohloim-,   to       ^ 


form  the  end  of  tlie  tag, 

gives  an  opi)ortunity  for  j,^  g 

a    h'ttle   arithmetic.       liy 

a  little  (piesticming,  aiwf  perhaps  a  sk.-tch  on  the  hoard    the 

m.mher  of  eigliths  in  an  inch  and  a  cjnarter  can  he  elicit(Ml 

<»;oni  the  children,  and  the  margin  to  ],e  cut  off  on  each  side 

VIZ.,  three-eigliths,  easily  ohtained. 


ExKRcisK  7.      A    MATCH    SCRATCHED 

Ilv  punching  a  hole  near  one  ,..,<!  and  pa.sting  a  piece 
of  sandpap(M-  d<,wn  the  middle,  the  rhon.hus  .shown  in  the 
•liagram   may  he   made  a    useful   mo<h.l.      The  prope^rties  of 
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Ex.  7.    A  Match  Sckatchkk. 


the  rlioinhus  imist  be  Ju-oiight 
out  "a  Hpiaro  piishod  out  of 
sliajxr'  tlKTctorc,  ir  will  have 
four  oijiial  sidi's  and  two  pairs 
of  e(|(ial  aii<,d('s.  15y  making  its 
acuti^  an«iIo  (JO  ,  tin-  figure  is 
readily  drawn  bv  consti-uetin<r  two 
('(juilateral  triangles  ahout  the 
same  hase.  The  cutting  out  is 
simple. 


KxKucisK  s.     A    WOOL   WINDKR 

This  is  l>ay<ed  on  the  scjuare, 
l»ut  involves  very  accurate  meas- 
urement   to  obtain   good   results. 


If  the  oblique  lines  are  |»arallel, 
a  s(|uare  is  formed  in  the  centre 
by  their  intersection,  and  the 
portions  cut  out  are  also  right 
angles. 

It  forms  a  good  drawing 
lesson  it  taught  so  that  these 
I)()ints  are  brought  out,  as  it 
gives  a  repetition  ,i^'  j)rinnp/e.<, 
but  a  rarieti/  of  form — an  im- 
portant point  in  any  school 
work  whatsoever. 

llus  exercise  introduces 
cutting  with  the  scissors  hc^ld  at  the  left  hand  of  the  liru^  in 
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cutting'  „ut  tlu.  Hii-iilar  plocrs.  (i.vat  care  inust  he  tuken 
that  tlie  cuts  actually  uicct  in  tlic  -.xu^lc,  imthev  ^,,1,,^  too 
tar  iior  .st(»|)i)ui^'  short  a?ul  leaving,  a  ra^'^^cd  corner 

Tim  next    few   exorcises   intro.hice   u   ratlier   important 
pnuciple,  the  ^'developn.ent,"  or  unfol.jin-  (,f  soli.ls. 

The  Hrst  exan.ples  consist  (»f  small  articles  formed  hv  the 
»»ml«  IMK  up,  or  putting  together,  of  son.e  of  the  figures 'with 
which  the  children  have  become  fannliar  in  the  earlier  exer- 
cises. The  mental  process  accom],anying  this  work  involves, 
hrst  the  a„a/i,si,  of  the  article  to  l,e  made,  and  then  its 
s-p^t/^ests.  From  actual  perception  of  the  development  tlie 
mind  is  led  to  fonu  a  mental  C(,nception  of  the  finished 
ol^ject,  and  the  reasoning  powers  are  stimulated  and  de- 
veloped Bearing  this  in  mind,  the  drawing  should  alwavs 
be  of  the  "development"  of  the  object,  that  is,  the  vari(.us 
imrts  laul  out  Hat.  The  .hawing  of  the  completed  article 
would  mvolve  principles  of  perspective  or  j.rojection,  far 
too  ditiicult  at  this  stage. 


ExKRcisK  0.     A    PIX   TRAY 

Commence  by  showing  the  children  a  completed  model 
and  then  lead  tluMu  to  see  that  the  tray  is  composed  of  a 
s.iuare  with  an  oblong  on  each  side.  Denumstrate  by  unfohl- 
n.g  the  model  an<l  laying  it  out  flat  before  them,  an.l  then 
p.ocee<l  with  the  drawing.  First  <liaw  a  square  of  three 
inches  edg^s  producing  the  sides  a  little  beyond  at  each  angle 
Un  each  of  these  produced  portions  measure  carefully  half  an 
n.ch,  and  then  draw  the  oblongs.  If  the  mere  drawing  were 
the  objective,  it  would,  ofcour.se,  be  easier  to  draw  a  four-inch 
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Ex.  9     A. Pin  Tuav. 


s(|iuirc  aii<l  iiicasiirc  in  lui  its  cil^rs  tu  uhtain  the  imuM'  s(|itar(>. 
Tliis  is  not  ii'cuniiMi mlctl,  liuwcvcr.  as  it  does  not  follow  tlio 
mental  proi-css  of  nnloldin^'  llic  tray  involved  in  the  nictlnMl 

of  drawing'  as  snt^'^'csted.  It 
will  lie  ntttircil  that  the  lines 
wlit'ic  the  canl  is  to  lu;  folded 
ai'e  indicated  in  the  drawing 
I»y  "(lotted"  lines,  as  they 
iiiv  nsnally  tiTined.  As  these 
consist,  however,  of  a  series 
of  shoi't  lines,  and  not  clots, 
the  tcj'in  is  somewhat  of 
a  misnomer.  They  reciuire 
carefnl  drawing  to  look  neat 
regnlar  spacing  and  regular 
length  of  "dots"  only  being 
attained  after  some  practice. 
With  the  drawing  hefore  the  child,  the  })iece  of  card  can 
be  marked  and  cut  out.  Care  nuist  be  taken  to  cut  out  the 
square  corner  bits  cleanly  and  evenly.  IJefore  bending  up  the 
sides  it  is  well  to  take  a  sharp  [)eneil  and  score  a  fine  line  on 
the  card,  using  a  fair  amount  of  piessure.  This  will  assist  in 
getting  an  even  bend,  care  being  taken  to  bend  aivdi/  from  the 
line.  The  point  of  the  sci.ssors  is  .sometimes  used  for  .scoring, 
but  a  sharp  pencil  does  the  work  fairly  well  and  is  safer 
to  use  than  the  open  .scissors,  It  is  a  great  help  in  bending 
if  the  .smaller  poition  of  the  card  be  held  Hat  on  the  de.sk 
under  the  rufer,  whiK'  the  larger  ])iece  is  tiu-ned  up.  Care 
nuist  be  taken  though,  to  keep  the  edge  of  the  ruler  exactly 
on  the  line  of  fold. 
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X«'Xt,  lli('  liolrs  shuiilil  l»>  piinclicil.  jiikI  tl 
witli  <i  iH'Mt  "s«nmr(''  kiuA. 
known  towiilors  ns  a  "reef 
knot,  usinj,^  coarse  cToclu't 
cotton  or  miicF'anic  twine. 
A  <liaj,M'anj  is  j^iven  of  the 
proper  method  of  tyiii}^'  tliis 
knot,  also  of  th(^  wronj;  way. 
which  pnxhices  u  liyhrid 
variety,  known  to  nautical 
men   as    a    "granny"  knot.  a  "Ck.vnnv"  kn..t.   (Wioi.g.) 

A      piece      of     stout      cord       is  .y'>ti<hffn;nniHtun,„l(„) 

useful  for  demonstrating  to  the  cla.ss  the  method  of  tying. 


ExERciHE  10.     A   STAMP  CASE 

In  this  exercise  the  oblong  is  first  draw  n  ;  them  the  cross 

lines  for  bending  ; 
then  the  point  of 
the  flap  and  the  in- 
<!entation  in  the 
front  piece.  Cut  out 
and  fold  (m  the  dot- 
ted lines,  ready  for 
fastening  togeth3r. 
For  this  exercise  the 
tube  of  paste  will  be 
...   ,,,     .  „        ^  nee<led.      Sciuee/e  a 

Ex.   10.     A  Stami-  Cask.  ...  ' 

little  out,  about  the 
size  of  a  pea,  on  a  slip  of  waste  card,  and  serve  one  to  each 


!i|f 
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•Ij'sk.  A  bnish  is  not  nocesMiiry  ;  tho  best  instnuiiciit  for 
put  .'in;;  on  tlio  jwisto  Ixdnjr  n  wooden  tootlipuk.  A  thin, 
even  film  can  l»o  laid  on  with  it,  and  tin?  d.»sk,  fin^r,.,s  and 
work  kept  clean.  It  is  best  to  draw  a  line  as  u  guide  for 
jMisting,  on(;  (jiijirterof  an  inch  from  tli«'  e<lL'o. 


J 

[_            / ,. J 

ExKH.iHK  n,     A    HOOK    MAHKKR 
Another  ex»'rcise  based  on  the  oblon^^     The  children  can 

Kx.  11.    A  B-...K  MvuKEB.  '^'  ^*'''  ^"  «««  that 

the  corners,  when 

folded  about  the 
dottetl  lines,  will 
meet,  runch  the 
holes  and  tie  with 
a  bow.  If  funds 
admit,  "baby"  rib- 
bon is  much  more 
ctl'ective  than  the 
cotton  for  this. 

EXKKCISE  11a. 

An     alt(!rnative 

form  of  the  book 

marker  is  made  by 

y    [)astinj^%  instead  of 

tying.     The  dtn'el- 

opment    is     given 

and  explains  itself 

A  small  .spray  of  flowers,  or  other  simi)Ie  design  in  water 

colour,  makes  a  good  decoration. 


¥1\.    I  In.     SKiuNf)  Mkthoii. 
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KxKi.M  >»K  1_'.      A    WAl.l,    I'OCKKT 

The  lMM)k  nmrki-r  is  t(.i(|(..|  i,,  mcrt  und  lay  Hat.     Tiiis  exer- 
cise lijis  .similar   Haps, 
l)ut  tlii'v  must  )>(•  titorf 
than  hair  a  s<|iiare,  t)v 
the  wall  pocket  will  iK.t 
h(»M  aiiythinjj:.      l>raw 
an    ()l»lon;_'     ">     l»y    i}h 
inches,  anil  at  '2\  inches 
ficini  one  end  of  it  draw 
a  line  to  f<Mni  the  diai: 
onal  of  Hu>  .Mjiiare,  as 
sli  <\\  u  in  till'  uia;;rani 
TJif  r«•^^  of  th(!  draw 
in^  is  ol»vit)ns. 

(Uit  ont  and  tic 
with  coi-d  or  rihlxui 
and  punch  a  hole  in  the 
Iwuk  for  han^in^'  up. 


KxKKcisK   i;!.     /       .V      ,v,      J'KXCII,   TIIAY 

Tnis  is  siniihir  to  the  pin 
tray,  but  the  p-eater  len<;tii 
renders  the  euttiu},'  more 
ditticult.  After  hendinj,^  and 
tying  the  corners  it  may  he 
found  that  the  si<los  have  a 
tendency  to  curve  outwards. 
If  so,  it  is  because  tlie  card  lias  not  been  bent  ire/l  hei/oml 


Kx.   l.T     A  Pkn-  and  PK\(ir,  Tuav. 
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Ex.    )4.     A  CiKci.K  Makkki 


the  riirht  auirU,  i„  tlu,  first  place,  which  sumh\  have  prevents 
Its  springing  out  afterwards. 

EXERcjsE  14.     A    CIRCLP:   MARKER 

Sovenil  of  the  succeeding  exercises  will  necessitate  the 
drawnig  of  a  circle.  The  lack  of  compas^s  nee<l  not  be  a  bar 
to  this  as  fairly  effective  work  can  be  done  by  means  of  a  strip 

_^     of  card  and  a  common  pin.    Cut 

-     out  a  strip  six   inches  by  one, 

-"     and    divide    as    sliown    in    the 

drawing.     Number  from  0  to  5, 

«n<l  pierce  a  hole  with  the  pin  at 

each  division.     To  draw  a  circle,  place  the  pin  at  0  anil  the 

pencil  through  one  of  the  holes  at  the  proper  distance  required. 

cirde  ^''"  ^'""'^'  '"^''  ^'''  ^''^''''  "'  '^^"'''  ^"^^  ^^''^^^^  t'^« 

ExERcisK  1,5.     A   CANDY    BASKET       • 

The  circle  marker  will  be  required  in  this  exercise,  and  a 
short  talk  on  the  properties  of  the  circle  should  be  given 
Uie  centre,  radius  and  diameter  should  be  defined  in  a  simple 
way,  such  as  by  saying  that  the.  circle  we  are  going  to  draw 
IS  SIX  inches  m  diameter.  The  children  will  readilv  see  that 
the  distance  must  be  measured  through  the  centre,\ind  that 
the  radius  is  exactly  half  the  diameter. 

C\,mmencc  the  drawing  by  describing  a  circle  of  six  inches 
HI  < liameter^  Tlien  draw  two  diameters  at  right  angles  to  one 
another.  Mark  off  on  the.se  a  square  having  <liagonals  of 
-f  inches  to  form  the  bottom  of  the  basket.  The  shape  of  the 
triangular  pieces  to  be  cut  out  is  obtained  bv  measuring  half 
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an  incli  on  cadi  siMc  of  the  cxfri'iiiifics  oftlic  ili.inictcis  of  tlic 
circle. 

The  coirelation  of  tlio  Iian«l\voik  with  th(^  onlinaiy  work 
of  the  scliool  must  he  kept  steadily  in  view  by  tlie  teadiei", 
and  advant<ige  taken  of  the  manifold  opportunities  for  illus- 
trating many  of  the  abstract  subjects  by  the  manual  ti-aining 
work. 

In.  most  well-arranged  drawing  courses  a  place  is  given 
to  scale  drawing,  largely  on  account  of  the  mental  training 
it  affords.      Several  of  the  succeeding   exercises  offer  good 
opportunities  for  concrete  work 
in  scale  drawing,  and  its  use  and 
necessity    can    easily    be   shown. 
In  the  lesson  introducing  it,  the 
teacher  may  refer  to  maps,  to  a 
plan  of  the  room  drawn  on  the 
board,  etc.,  as  showing  the  neces- 
sity for  making  drawings  of  large 
objects  to  a  smaller  scale.     The 
children  wi.i  also  readily  see  that 
in  some  instfinces,  such  as  parts 
of  insects  in  nature- work  (h-aw- 
ings,  things  have  to  be  drawn  on 
a  larger  scale  tlian  their  actual  size,  if  we  wish  to  represent 
them  l>y  a  drawing.     A  few  examples  will  heli)  to  make  the 
idea  clear   to   the   pupils.      The   door  of  the    room  niav  be 
drawn  on    the   blackboard  to  a  quarter   scale,  that   is,  one- 
fVmrth  the  real  size.      Give  the  children  the  actual  size,  or, 
better  .still,  let  a  couple  of  them  measure  it.  and  l(»t  the  i'(»st 
tell  the  teacher  the  size  it  will  be  reduced  to  on  the  l)lack- 


Ex.  1.5.     A  Candv  Baskkt. 
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Sets  c'.'.  "Z  oT""  '■     'i ",""  "'«"  ' "  '■'"■     '  '""■■•'  «"'■"■•-• 

KxKUc.sK  10.     A  CABINET   PHOTO    VUXME 

As  tho  (hawing  of  this  is  nuToly  .,f  tw<,  ohlonus    ono 
w,thn.  the  oth...,  it  fbnnsa  good  exer.ise  lb,  .  fi^st   m^n  p 
Ht  scale  <h.w,ng.     Show  the  children  the  finished  ^^Z 

and  lead  them  to  see  tiiat  they  can 
save  a  gi-eat  deal  of  space  hy  mak- 
ing drawings  to  scale  of  the"^  larger 
objects   of  the   couise.      Next  The 
_^      scale  nmst  be  decided  on,  say,  one- 
^     half  full  size.     After  writing  at  the 
top  of  the  page   the   number  and 
name  of  the  exercise,  the  date,  etc., 
the  scale  should  be  indicated  thus— 


711 


I 


^|Th 


tllLz 


1 


1 5f 1 


J. 


Scale  =  L  sixe. 

Ex.  16.  A  Cabinkt  PiioTo  Framk.     Ou  no  accouut  should  this  be  omit- 
.1         ^     ,    .  ^^*^  *•'•""  «»y  st-ale  drawin«'s     Next 

dskea  what  size  t^p//  w  11   diviu-  it       Ti.;     • 

2  r  ?M  """'""  ''"'"*^  ''■■''""•  "'«  "'i'lf'  "f  tl.e  mar- 

gin sliouH  l,e  given,  the  ,lh„e„si„n.s  c.f  tl.e  unenii,,.  eal™  ■  te  1 
(or  nee  v^-,a}  aii.l  tl.e  drawing  c.n.pleted  <'"<"l''te.l 


^^^■■niiiiriJHai  li  ■!  ■foTiiMBr^^rSS^r    ■&.»  ii    riKallaMdilB^^^^n^^^B 
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Drawing  to  scale  will  necessitate  the  "dimensioning" 
of  Lhe.r  drawings  by  the  children,  if  it  has  not  been  already 
practise,  Iho  orthodox  method  of  dimensioning  is  shown 
in  the  Illustrations,  but  sometimes  a  faint  line,  broken  in  the 
nnddle  for  thn  figures,  is  drawn  ))etter  by  small  children  than 
the  usual  half  mch  '  dash  "  (-)  line  as  shown  The  inches 
are  indicated  by  two  tiny  strokes  after  the  figure,  as  in  the 
illustrations. 

For  the  practical  work  of  Exercise  16.  two  pieces  of 
card  are  needed  -a  plain  piece  for  the  back  and  a  piece  of 
fancy  or  tinted  board  for  the  front. 

The  cutting  out  of  the  opening  is  quite  a  new  operation 
and   a   httle   care   and    ingenuity  are   required    in   doing  it 
Commetice    by  piecing  a  hole  with  the  scissors  about  the 
centre  of  the  oblong  which  is  to  be  removed,  and  then  cut 
along  the  diagonals  to  each  angle.     After  this  has  been  done 
It  is  nmch   easier   to   cut  along  the   hnes  to  complete   the 
opening    neatly.      It   will  also   be   found   that   much   better 
results  are  obtained  if  the  scissors  are  held  underneath  the 
card  in  cutting  the  opening.      The  teacher  will,   of  course 
have  practised  on  one  or  two  beforehand,  ami  the  metho.ls 
suggested  above  will  be  seen  to  be  the  best.      Three  edges 
of  this  front  piece  are  then  pasted  for  a  quarter  inch  from 
the   margin   an<l   pressed   carefully  in   p(,.sition  cm  the   card 
forming  th^    back.     The  illustration  shows  the  frame  as  an 
upright  one.  but  it  is  a  good  plan  to  allow  the  chiMren  to 
choose  individually  whether  they  will  hang  it  the  other  way 
If  s(>,  the  holes  for  the  cor.l  or  ribbon  will,  of  c(,urse,  be 
puiiclie.1  on  one  long  si.le  instead  of  as  shown,      [n  either 
case  three  edges  only  must  be  p^isted,  the  frame   bein-  left 


it;/. 
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MoDEU.rx(j  IN  Tici.N  Caroboard. 
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open  on  one  side  to  allow  of  the  photo  hein^r  slipped  in. 
The  holes  should  be  punched  a/fer  the  front  is  pasted  to 
the  back. 


KxKRcisK  17.     A  8MALI.   STANDINC    I'HOTO    FR.\MK 

The  drawing  of  this  model  will  involve  the  principles  of 
development  and  scale  drawing  in  combina 
tion.     The  teacher's  model  should  be  shown 
and  commented  on,  then  unfolded  and  laid 
out  flat.    It  will  then  be  seen  that  the  three 
portions  form  one  continuous  strip,  and  the 
drawing  may  be  commenced  by  making  an 
oblong  to  represent  it.     In  deciding  on  the 
size  of  this,   the  children   must  be  led   to 
calculate  the  length  of  the  unfolded  caid, 
etc.,  and  also  the  size  it   nmst  be  drawn 
when  reduced  to  the  scale  decided  on.     It 
is  so  much  easier  to  tell  the  children  thi.s, 


KX.    17.       A     S.MM.I, 

Standi.n(!  Ph«t(i 
Fkame. 

Note.  — Pi/piV.s  ifrn ir  the 
developmint. 


that  this  note  of 


Dcvelo/nnent. 


warning  needs  to    l)e   sounded,  so   that    the  work  may   not 
•  lescend  to  mere  mechanical  manipulations.     Head  and'hand 
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niust  work  together  if  the  full  henefits  nre  tc.  he  ohhiined 
from  nuimial  training,  and  it  shouM  he  an  axiom  with  teaehers 
that  zt  ^v  unedamuoml.  to  do  for  the  children  what  they  can 
do  J  or  themaehes.  '^ 

The  cutting  out  of  the  opemUg  is  more  difficult  than  the 
larger  one  ,n  Exercise  1«J,  hut  can  he  managed  with  a  little 
care.  As  ni  the  last,  the  scissors  nmst  he  hel.l  underneath 
tlie  card,  and  an  incisi(,n  first  made  near  the  middle  Then 
cut  toward  each  angle  and  gradually  remove  the  waste  and 
cnt  the  openmg  to  the  exact  size.  The  front  and  middle 
pieces  are  tied  with  neat  hows  of  cord  „r  ril.hon,  and  the 
back  piece  left  to  form  a  leg  uv  rest  to  enable  the  frame  to 
stand  uj). 

ExL'KcisK  18.     AN    ENVELOPE 

This   may   he   made    any   convenient    size,    hut   it   is  a 

good  plan  to  make  it 
rather  large.     An  en- 
velope    (jf    the    size 
given      takes     the 
monthly      "recor«l" 
sheets  used  in  some 
schools,  and  serves  to 
keep  the  sheet  clean 
when    heing    carried 
hon»e  for  the  parents' 
inspection.     Conunon 
An  Envkkopk.  wi'appiug    paper,    to 

.  ^     ,  be    obtained    at    anv 

store  at  almost  nominal  prices,  is  used  for  this  exercise 


IS. 
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Tlu3  (Irawino  is  „u,ro  dilHciilt  timn  i„  Exercise  17  tlmn..). 

ir.      .\s  iM  the  two  i)revi(,iis   exercises,  a  m.e,.t  J,..,i  '  f 
njemal  work  .s  involved,  and  the  rennu-ks  o  .    ha  " dJ ';  ^ 
work  apply  imrticularly  to  this  exercise.  " 

earefi Hv   clo!^"'  'r'  "  ^'"^'^ '"'  ^'"  ^'^-^^  --t  l,e  very 
Cc  retail)    done,      (are   must   be   taken,   too,   in    pastin<r   the 

edjjes    m-  an  excess  of  paste  will  s.nee.e  out  o  •  , 

and  stick  the  front  and  hack  of  the  envelope  itself  to^etl^ 

o'^i^:  ;7r  't '"",'"  ^'^^  ^^^  ^^^  ^-^^'^  -  ^^X^ 

Thi        1         '  "^'   '''"   ^''''''   "^   ^"   '''^tward   direction 

I  Ills  wdl  prevent  paste  hein^.  scraped  off  hv  the  ed.-e  of      ' 

piper  and  gettin-  underneath  it  "  "^ 


ExERcsK  1!..     A    JIKXA(;oXAL   TABLE   MAT 

Thi.s  exercise  will  introduce  the  drawing.  <,f  the  hexa<^on 
a  more  difficult  plane  fi-iu-e  thm  -.nv  ^f  th  ' "^  "'^^'»^'^>". 
Ti  ,  "t,nii.  man  any  ot  the  ijrecedui''  (tut>< 

There  are  several  methods  1   ^^^'u'lo  <'J><^^. 

which    may  be   used   for 

the   construction   of    the 

figure,  the  simplest,  i)er- 

Iiaps,    being   that  of  the 

circumscribing   circle. 

Compasses  are  an  adv^wn- 

tage  in   this,  but,  as   in 

the  case  of  the  cii-cle  and 

exercises  based  upon  it,  the  slip  of  c-ard  (Ex.   14)  will  serve 
the  purpose.  ^  /  ^>ui  .s(,ivc 
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Coinineneo,  tlien,  l»y  ivviowin^'  the  lesson  on  the  cirele 
and  then  point  out  that  the  rjulius  will  step  round  the  cii-cle 
exactly  six  times.     After  <lrawing  the  eiiele,  place  the  pin  on 
the  circumference  and  with  the  pencil  in  the  same  hole  used 
to  dmw  the  circle,  mark  off  a  small  aic  cutting  the  circum- 
ference.    Transfer  the  pin  to  this  new  point  and  repeat  the 
operation  and  so  on  round  the  circle      l\y  joining  the  [joints 
thus  obtained,  the  hexagon  is  constructed.     The  number  of 
degrees  in  the  angle  of  u  hexagon  cun  ni!xt  be  discovered  by 
hawing  the  tliive  diagonals.     This  will  cut  up  the-  figure  into 
six  e(]uilateral  triangles,  and  by  reviewing  the  early  lessons, 
the  angles  of  these  are  shown  to  be  sixty  degrees.'  As  two 
of  these   are    contained    iu    the    angle   of  the   hexagon,   the 
children  will  rea<lily  set;  that  it  will  be  120  .     The  diagram 
A  will  make  this  clear. 

A  purely  mechanical  method  is  to  use  the  GO  set  square, 
and  to  this  there  is  no  objection.  provid(>d  that  the  children' 
understand  why  the  hexagon  can  be  obtaine<l  by  its  aid.     In 

either  case  the  dia- 
grjun  suggested  for 
the  circle  method 
should  be  drawn 
i»y  the  teacher  on 
the  blackboard, 
and  the  pioperties  of  the  hexagon  worked  out.  The  set 
s(|uare  method  depends  on  the  size  of  the  exterior  angle  of 
the  hexag(m.  By  producing  one  side;  of  the  figure,  a  little 
judicious  (juestioning  and  (U-inonsrraiing  will  enable  the  chil- 
dren to  calculate  the  number  of  degr<>es  in  the  exterior  angle. 
For  instance,  by  drawing  a  straight  line  and  a  perpendicular 
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;«  n..t  pci|K.i„l,Vulni-,  tlH.  HiiMi  ,.r  il„.  nunU-s  i«  still  |n,I  T|,,. 
the  s„|,,,|„,„,,„  ,  ,„  ,„,•  ,,.„,,„,  ,„,|,  ,„,„,s  as  <.,„„,,|,.„,.,„ 
A   ,.w  ,  l„s„at,ons,  s„cl,  as  aiv  sl,mv„  in  ,|„.  ,11,,.™,,,  /;  Tvii 

;;;:  ■;:;  ;.;,^''-";;  •• '«' -i--  "ii.oH»„i.;  ,■,'„'.; 

inenral  aritliinctic. 

.. ;-,„,.  a  ,,as..  Ii,„.  ,,.,,.ss  ,|,„  ,„„,.„,     .,,;„„,    ,„„„„,  ,„  ^J 


I  )r A' ,  1  ;  .1   ( 


t.<mtha„  t  ,ataHbr,l..,l  l,y ,l„.,lia„,„„  is  „.a,,.,.|.,  ,„.«.««,.••  ,|„. 
»cr.„„l  a,„l  ,I,„,I  ,si,l,.s  a,..  ,!,,,«„  (,  ,1„. .,;.;  „,  ,„«  set  s  .ua,. 
.«  »lHm-„,  a,„l  „,a,l,.  ,.,, i„  |,,,.,|.  ,„  ,|„.  ,  .  ,      ,i,,J,,i„„ 

"'  "7"";''  •■''""-  f'"-  '■""'■' I  I'M,  s,M,.s  ,.,„  i,„  ,i,,,„  „  ,.,„■] 

thoMxth,  imcalleltothoUisc,  wilU-ua„„el, :.|,..H.w,.     ' 
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hifhor  .,r  the  f.Mv^rniu^r  mrtluMls  will  siiffii;,'.  hut  u  variant 
oi  till,  first  Is  t„  giv,.  ,„.o  si,|(.  of  thr  JK-xa-on  aiul  cciistmct 
oil  It  an  (•(,,iilat.'nil  nian-l...  TIh-  apex  of  this  jrivcs  the 
centra  (»f  th(.  ciivuiMsciil.in^r  circle,  and  the  nther  iMmits  are 
Mhtaiiu'il  as  hcfoic. 

The  cnnino;  out  is  siinplc,  h„t  a  hrijrht  colour  is  advisable 
for  this  exercise,  as  it  may  he  us.-d  for  a  vase  stand  apiinst 
a  dark  cloth  or  tahjr. 

K\KH(  isK  20.     A    sri,K    WIXDKIl 

This  is  hased  on  the  hexagon,  the 
six -pointe.l  star  hein«r  ohtained  hy  joining 
alternate  points  round  the  eirciunscrihing 
eirele.  The  chij.lreii  should  note  that  hy 
joining  the  inner  angles  a  small  he.\ag(m 
is  ohtained.  The  cutting  re,|uires  care, 
hoth  at  the  delicate  jMnnts  and  in  the 
angles,  hut  nothing  ahsolutely  new  is 
involved. 


Ex.  20.      A    SlI.K    WiNDKK. 


KxKKr.sK  21.     A    SCirAKIv   THAV    WITH    UOrXDKl)    KIKiES 

The  top  (.lovs  of  this  tray  niv.  f(»lded  over  at  right  an-les 
to  the  s.<  es ;  this  ad.ls  to  the  appearance  of  the  tray  and  also 
stitiens  the  sides.  The  .Irawing  should  he  the  development 
as  shown,  and  may  Ik.  c.mmencrd  hy  drawing  the  smiare 
for  the  hott(.m.  Then  the  ohlcngs  for  the  sides  are  allded 
ami  the  curved  inations  drawn  ou  tlu'se.  Th(.  centres  fnmi 
which  the  curves  aiv  drawn  are  in.licated  in  the  dia-ram 
and  arc  found   hy  hi.secting  the  sides  „f  the  .s,|uare     \lie 
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ivuliiis  is  iiirasiin..!  rinin  (h,. 
points  tluiN  ohtaiii.'W  fn  flu- 
Hiiglos  of  thn  (.l.loiiLr. 

in  tlie  pructical  work, 
very  ucciimtc?  diauin;;  and 
cutting  aio  necessary.  The 
croa.sinjr  \^  ,•„  opposif,,  ,|j,.,.,. 

tions,  so  fhar,  tin,  sliaij>  pi-iuil 
lines  for  honding  the  Haps 
must  he  on  tiio  opposite  side 
of  the  canl,  although  of 
necessity  they  jire  show,, 
(dotted  h"n(s)  „„  the  same 
«i<le   in    th(i  diagram.      After 

wuh"Lr""''-,',"''""  ^"  '""'•""■''  ''>•  ""■  '•—  •■•"•'  •"■ 

wiin  cord  or  rihhon. 


K\      21.       .\    Sv"  AhK   Tk.VV,   XMTII    1'...IN1,«|, 
Kim;km. 


EXKRC1.E  22.    A  T.vnrj.:  .m.\t  Fon  (  fmets  m: 


sir.\KKijs  • 


'i'lu!  «lra\viiig  of  this 
gives  an  opp(»rtnniry  for 
eon.structing  a  .s(|uan'  when 
tlie  h«ngth  (.f  its  (hagonal. 
in.stead  of  the*  si(U',  is  giv(!n. 
The  centre  lines  .should  he 
<^»'^^vll  first,  at  right  angles 
to   eacl)    oth(>i.      The    senii- 

*i        1  <liagonal   of  the  s(iuare  i-iu 

l.en  be  „.ea.su,.e,l  on  tl,..,,,  a,„l  M,e  .,,,,.,.0  c.,„„ple,  K,' 

two   „pp„s,to   eo..„e,.s  of  the  s.ua.e'us  ee„t,4  u'e  ^X 


Ex.  22.     A  Table  Mat  kor  Ckitkts 

<>K  SlIAKKKS. 
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toniiiii^  the  cuds  nir  llicii  (li.iwii.  The  ctiltiii^  of  llic  por- 
tions of  llic  circles  near  tlicir  iiitci'scctioii  with  tlic  s(|iiaie 
will  need  sonic  care,  or  a  "crijiplcd  "  cmxc  will  result.  The 
iimcr  circle  is  cut  from  a  j)iece  of  white  pajter  and  paste*!  on 
the  cardltoaid  l>ase.  This  re(niires  veiv  caicfnl  and  neat 
niain'pnlation,  and  thus  atfoids  oood  traininu  :  it  also  inij)i'oves 
the  appearance  of  the  fiin"shed  exercise. 


The  back  of  this  exercise  is  formed  of  an  iso.scelcs  tri- 
anjile.  with  a  semicircle  on  its  base. 

The  di-awing  sjiould  1k'  the  <levplopm(Mit.  as  shown,  and 
is  (|nite  simple.  'I'lie  isosceles  trian-^le  can  be  defined  and 
drawn  first,  the  curved  top  being  added.      With  tlie  apex  of 

the  triangle  as  centre  and 
the  length  of  its  side  as 
radius,  dcsci-ibe  an  arc  on 
either  side  of  the  back. 
Measure  off'  th(;  distance 
given  on  these  arcs  and 
C(»ni|»let(;  the  two  ti'iangles 
to  form  the  front  of  tlie 
pocket. 

After  cutting  out  and 
creasing  carefullv  alon<; 
the  lines  as  shown,  the  jjoles  may  be  punched  and  the  fronts 
laced  togetlier  with  white  oi-  coloured  cord.  A  hole  is  also 
re(|uired  for  hanging  the  ])ocket  up,  as  indicated  by  the  cross. 
In  this  exercise  care  must  be  taken  to  wt  the  construction 


-^ 


Ia.  •_>:<.      A  W.M.r.  !'<»  KKT. 
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lines  (111   the  Imrk  of  the  iikmIcI,   so  that  tlicy  will   not   show 
when  tlu'  jxickct  is  liiiM;j,"  u[». 


ExKKdsK  -n.     A    F\X(V    I'iroTo    FRAMK 

This  is  an  attractive  inodcK  hut  somewhat  (hnieult.     The 
drawin;^'  is  siiujih'.   hut  the  ciittinu-  and  sticking'  are  trouhle- 
sonie.      It  is,  however,  within  the  j)ower  of  most  childien  to 
overcome  these  dillieulties, 
and  the  result  is  a   y)leas- 
ing  article.     The   hack  is 
formed  of  a  ])ieee  of  j»lain 
card,    aixl     tlu;    frinit     of 
coloui'e<l     paper.       If    the 
hitter  is  coloured   on   one 
side  only  the  effect  is  verv 
good  when  the  corners  are 
tiirne<l  hack. 

Draw  as  shown  in  the 
diagram,  connnencing  with 
tlies([uare.  Find  its  centre 
by  the  intersection  of  its 
diagcmals,  or  l»y  measui-e- 
ment,  and  then  <h-aw  the  cutting  lines  j»arallel  to  the  sides 
of  the  s(|uare. 

The  practical  work  may  l»e  conunenced  hy  cutting  out  the 
hack  from  a  piece  of  plain  or  coloured  cardl)oar<l.  Then  a 
Sfjuaie  of  fancy  paper  should  he  cut  and  the  lines  for  the  open- 
ing carefullv  drawn  upon  it.  Then  the;  dithcultv  of  com- 
inencing   the   cut    will   occur.       In    the   previous  frames  the 


Ex.    24.       FlMSIIKli    .MiiDEL. 
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sc.ss,„-.s  c-.H,l,|  l„.  ,,,„k  tl.n.u-h  11...  rrnuv  of  tl..'  ..|,..,.in- aii.l 
cuts  (•on,ni.-..n..l.  As  then,  is  „.,  unstr  ivmm.v.mI  ihrni  this 
<'IH'nn,u.,  aiMl  tlu'  (-(.nuTs  of  tl.c  tnai.-..I;,r  pi.-.Ts  will  slmw 
wlK'ii  tun..Ml  hack,  it  is  ol,vi„ns  tli.-.t  aiiotli.T  nictho.!  must  l.o 
used,      lake  the  i)i(.(.(>  „f  pap.T  and  cTcasc  it  at  the  ccntiv, 

and  for  a  little  distance 
on  cithci-sidc  of  it.    Then, 
I)ineliijio.  it  fjiinly.  cut  the 
<h>ul)le     tiiickness     alui^r 
tlie  line.     (It  is  easier  to 
crease    the    s«|nare    right 
across,   JMit   the  portions 
uncut   spoil    the   appear- 
ance of  the  model  after- 
waids.)      When    one    of 
the  cuts  is  started  in  this 
way,    the   rest  are    easy. 
The  next  step  is  to  paste 
three  e.luvs  of  the  paper 
and  atlach  it  to  the  card- 
l)oard  l)ack.     When  that 


E\.  •_>4.     WuuKiNc  Drawinc 


.      ,  „  .'w.i,,,  ,,„UK.      >»  nen  tnat 

IS  sulhcently  "set.  put  a  tiny  dal.  of  paste  or  glue  on  the 
corner  of  one  of  the  centre  pieces  an.l  fold  it,  over  a  lead 
pencd,  down  against  the  face  of  the  nio.lel.  Repeat  with  the 
(^ther  t  nt-e,  punch  a  hole  in  one  corner  for  hanging  up,  and 
the  model  is  conii)lete.  "    o     i 

An  alternative  method  of  fastening  the  corners  is  to  use 
tuiy  brass  pai)er  fasteners.  These  are  verv  effective  and  easy 
to  use.  ()f  curse,  the  size  of  this  frame;  or,  indee<l,  of  any 
of  the  models,  may  he  changed  at  pleasure.     Note  that  iJiisLol 
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boani   is  not  snilal.lc  for  tli.-  face  of  this  ino.ld  on  accoimf 
of  tlie  (litliciilty    of  c-iii'viiiu-    tiic    conitTs.       Colcuml 
should  1k'  iis(<l  instead. 


|)a|)er 


KxKKdsK  2.-).     AX    0(TA(;()X.\I.   TAFiLK    MAT 

This  j'xcMtist'  is  an  introchiction  to  anotlicr  .siniphi  poly- 
^'on,  the  oc-ta-on.     There  are  several  nieth(,ds  of  const ruetiiiL' 
the  fio-nre,  hut  perliaps  the  l)est 
is   that    of   the   cireuniserihinii 
s(|uare.      Draw  a  scjuare  of  tlie 
i-e(|uired  si/e,  and  its  diagonals. 
With    the    C()nij)asses    ou    tlie 
allele  of  the  scjuare  and  radius 
e<jual  to  the  senii-«liag()nal,  des- 
ei'ihe  an  are.    llepeat  fi'oni  each 
angle   and    the    points   of    the 
octagon  are  obtained.    The  dia- 
gram makes  this  clear,  thoud, 
probably  this  simple  method  is 
known  to  most  teachers. 

Another  method  is  to  draw 
1  circle  and  vertical  and  horizontal  lines  through  its  centre. 
The  resulting  right  angles  can  then  be  bisected  and  the  circle 
divided  into  eight  e<|ual  parts.  IJy  Joining  these  points  an 
octagon  is  of  course  easily  obtained. 

If,  howevei-,  the  children  have  grasped  the  previous  les- 
sons, one  edge  of  the  octagon  can  be  given,  and  the  45  set 
s(iuare  u.sed  in  the  same  manner  as  the  iUf  set  s(juare  was 
used  to  draw  the  hexa<fon. 


--    5" 1 
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First  Method  of  Mak:.n(;  an  Octaoon. 


One  other  inetliod  for  de- 
scriKiii^;  an  octagon  is  given. 
Tt  is  useful,  as  the  principle 
can  l»e  applied  to  any  [)oly- 
gon.  Coinnience  hy  drawing 
ont!  side  of  the  polygon  and 
I)roduee  it  in  one  direction. 
From  one  en<l  of  the  given 
side  as  centre,  and  the  length 
of  the  side  as  radius,  describe 
a  .semicircle.  Divide  this  semi- 
circle into  the  .same  number  of 
parts  as  the   figure  is  to  have 

sides.     Then  a  line  drawn  ihrough  the  second  division  of  the 

semicircle    gives    the    exterior 

and    interior  angle  of  the  re- 

(juired     polygon.      The    ligure 

may  be  completed   by  copying 

the   angle    thus   found   at   the 

other  end  of  th(>  given  side,  or 

the  two  sides  may  lu'  bisected, 

and    the    interseciion    of    the 

bi.secting    lines    will    give    the 

centre  of  the  circle  which  will 

circum.scribe  the  polygon.    The 

length    of    side    can    tluMi    be 

st(>pped  off  on   this  circle  and 

the  tiirure  drawn. 


As  Easy  Metiiop  ok  Dkawino  any 

POLV(;ON. 


NoTK  —  As  tlie  fw'tajioii   i-^  u>ed  in  ^ev^.•nl!  stages   of   the   work   outlinwJ   in   this 
volume,  the  nietho<l  of  drawiiijr  should  l)e  ^•arie<^  from  time  to  time. 
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i'lic   piacticil    work    of  \\\\<.    iikmIcI    is   very  siiii[(le,    hut 
•nay  Ik;  varied   hy  ciiftin;^  out  a  circle,  or  a  smaller  ocfa^ou. 


Mktiiok  of  Dkawino  an  (Ktahon  with  Skt  S</r.\KK. 

of   white    [)ai>er  and   pastin^'  it   on   the   laip'i-  octa;4-oii  as  a 
centre  piece. 

ExKRcisK  2(>.      A    HAX(;iX(i    LKTTKFl    CASK   ()|J    I'()CKF<:T 

Two  forms  of.  this  are  given,  and  either  may  l>t>  taken. 
The  curves  at  the  top  aie  portions  of  ciicjos,  hut  it  may  he 
wo'^h  while  to  try  freehand  curves  in  some  cases. 

Commence  the  drawin*;-  hy  a  iectanj,de  S^  hy  «;  inche.s. 
Measure  down  from  the  top  1]  indies  and  '2h  inches,  and  (h-aw 
fjiint  lines  across.  On  these  lines  the  centres  of  the  ai'cs  u.sed 
to  form  the  ornamental  tops  are  found.  The  terms  ai'c,  semi- 
circle and  ((uadrant  can  he  illustrated  in  this  model. 

The  -small  curves  will  fuove  ditticult  to  cut,  lait  u  little 
care  will  enahle  the  children  to  uccoinplish  them  neatly  and 
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i'V(M»ly.  Tlic  Ii.jIcs  arc  inaikcd  only  on  llic  portion  wliicli 
turns  up  to  form  tlio  j)ock('t.  Tliis  un.l  tlir  hack  arc  -.uucIumI 
sinniltantM)usly  a  tor  foMin^r  together. 

In  tyin<,'  this  model  it  is  a  ^'oo«l  plan  to  plate  a  ruler  on 
c(|mv  between  the  front  and  l.aek  portions,  and  to  tie  over  the 
ruler.  This  will  ^riv(.  the  same  len-^^th  of  cord  (»r  rihi.on  on 
eaeli  side. 

KxKHcisK  '2(i(i,  the  alternative  form  of  2«),  vaiies  sli«,ditlv 
in  the  drawing,  and  is  perhaj)s  a  little  more  ditlieult. 

Commence  with  a  rectangle  of  nine  hy  six  inches  and  a 
faint  line  acro.ss  it,  two  inches  from  the  to[).     Find  the  centre 

of  this  line  and  Join  it  to  the 
upper  corners  of  the  rectangle. 
With  a  radius  of  two  inches 
draw  the  middle  of  the  curve, 
as    shown    in     the    diagram. 
Then,  from  the  upper  corners 
of  the  rectangle,  and  radius  to 
meet  the  first  curve,  complete 
the  curves.    This  excrci.se  can 
he  hetter  drawn  with  compas- 
ses,   as    gi'cat    care    must  he 
taken    to  jH-cvent  an   uneven 
^     junction  of  the  curves.     The 
front     portion     forming     the 
J      pocket  has  two  semicircles  on 
it,  but  the  dia;^  ram  makes  the 
method  of  di'awing  these  (juite 
clear.     The  cutting  is  similar  to  that  of  Ex.   26,  but  great 
care  is  necessary  in  cutting  the  compound  curves  at  the  top. 


<\i 
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Ex.  26.     A  Lettkr  Case  (to  hano). 
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riiis  coiicIikIcs  flic  constnu'tiv*'  work  of  this  -ta<'(',  ami  in 
the  majority  of  cases  it  will  Ik   foiiml  that  «|iiif(f  sMMIcieiit  has 
Ik'cii  ^rivni  for  a  class  of  sa.v,  (Jia.lo  IV  or  V  chil.livn  for  a 
year's  work,  especially  if  the  <li'awiii«jj  I.e  properly  done.     Uue 
point,   however,   must    l»e   in 
sisted   on   here ;    that    is,    the 
hidind.t'd    charactei-    of    all 
handwork  in   schools.     Some 
children  have  j,n'eater  natural 
skill    and    make    niore    rapid 
prt)gress  than  others,  and  it  is 
these  children  who  can  he  the 
greatest  help  or  the  greatest 
worry  to  the  teacher  who  is 
hegimiing  any  form  of  hand- 
work.      It  is   well,  therefore, 
for  the  teacher  to  he  prenared 
with  a  few  exercises  or  models 
which  may  he  inserted  as  extra 
work  for  the  (piicker  children. 
Original  designs  should  he  en- 
couraged  and    tlui    children's 
inventive  faculty  thus  develop.Ml.      The  writer  has  f(,und  it 
an  excellent  phm  to  have  a  day  set  apart,  sa^-  once  in  three 
nionths,  on  which,  instead  of  the  regular  UKxtels,  the  children 
may  make  whatever  article  they  desire.     The  coui-.sc  outlined 
in  these  pages  ii(«ed  not  be  rigi.lly  adluMcd  to,  hut  the  teacher 
must   use    his    or  her  judgment,  and    many  sugL^cstions  for 
exercises  will  occur  to  thi^  th(Mighttul  instructor.  Care  must 
be  taken,  however,  to  analyze  the  progression  of  the  exerci.ses. 


K\.  •IVmi.     Ai.tkrnativk  J-attkkn  or  26. 
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lli«'  work  iiiiist  |Mu<-c("<(  slnCtly  <mi  r.liic.iiioiial  lin...  \h,m 
tli«!  siinpl..  to  III.,  cnrnplcx,  huiMiii-  to-.l.-.vs  I.ss.mis  .,ri  lli.. 
IMvvious  ...u's  titkiii- care,  thoiij:!,.  t,,  ;i.!.|  s." •  new  .lillicultN. 

Designs    in  coloured    Paper- 
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some  new  aspccr,  perhaps,  of  an  old  principle,  in  each  fresh 
exercise  jjy  this  means  mere  nurhanical  manipuiation  is 
av<.i(le.l  an.!  the  mind  of  the  child  is  constantlv  and  healthily 
stimulated  and  develop >ed. 
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Tlir  (•.,!.  nv  uoik  aii<l  iU'su^u  nf  this  >ii,-.'  will  .|,.;i|  with 
tlu-  various  plane  fi-iiivs  v.liich  |,.,v.'  Imci,  taii-lit  in  tlic  c.mi 
struct  ivc  work. 

Til.'  tillin^r  of  tlK-  tnanM;l('s  and  jM.lv-ons  with  .sinipN' 
(U'Mi-ns  to  Ik'  cam..!  out  in  coI.mmv.I  papers,  .ravons  or 
water-n.l.Mirs,  will  carrv  flic  pupils  a  sf.p  farther  in  their 
artistic  work,  an.i  affor.l  many  opp.atuiMties  for  the  eultiva- 
tiou  of  their  taste  and  in^ciuiity. 

riie  (liajirani  i^\\rs  some  su;;<r('stions  f(,r  this  work,  the 
\anous  fiMures  I.ein-;  cut  out  of  plain  eanlhoaid  aii.l  the 
<lesi;4iis  mounted  up.m  them.  The  remarks  up.ai  colour  har 
monies,  etc.,  in  the  previous  chapter  a].pK  [.articulai 'v  to  these 
exercises,  which  can  he  carried  (Mit  with  various  pleasin- 
etteets.  ' 

*In  an  earlier  chapter  it  was  also  reconunended  that  the 
patterns  should  he  first  W(»rked  l.y  the  pupils  as  lar-e  fr.-e  a-m 
•  iiawin.  s  upon  the  I. lack  hoards,  in  this  way,  various  schemes 
for  fillin;,r  the  spaces  may  he  tried,  and  after  the  pupils  desi^nis 
have  heen  approved,  they  mav  he  drawn  u|)on  paper  to  Hie 
proper  size,  an<l  then  carried  out  in  ihe  coloured  papers,  or 
other  mediums. 


Ill 
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FIFTH   STAGE 

Tm-:  t'unll»oan|  coiistiuctiun  in  tliis  stiv^v,  is  .similar  in 
<lesij,'ii  hikI  luinciph's  to  the  work  of  flu;  picvioiis  cliajucr;  Imt 
with  i\w  ex|H'ri('ii(('  {^Miiu'd  «liiriii^'  the  workiii*,'  out  of  the 
Hini])li'r  iiiodrls,  iniich  more  anihiticais  work  may  hcattt'inptiMl 
and  more  complex  manipulations  he  included  in  the  various 
exercises. 

The  <levelopment  of  the  constructive  faculty  of  the 
pupils;  the  training  of  their  rea.ionin^  i)owers  hy  th(;  con- 
crete a[)plication  of  much  «)f  their  abstract  work  in  arith- 
metic and  drawing  ;  the  ac<|uiring  of  deftness  and  skill  of 
the  hands  and  the  corresponding  growth  and  (piickening 
of  the  brain  cells  controlling  them  ;  the  training  in  neatness 
and  accuracy;  the  discipline  of  will  powei  uivolved  in  the 
task  of  striving  with  the  difliculties  of  the  exercises;  the 
training  of  the  eye  to  appreciate  form;  the  joy  and  stiength 
that  comes  i){  doimj ;  these  and  many  other  attributes  will 
be  fcmnd  to  belong  especially  t(/  this  form  of  njainial  train- 
ing. To  the  rural  teacher  struggling  with  a  large  nuxed 
school  au<l  to  the  town  teacher  in  a  fully  graded  sch(»ol,  it 
will  be  found  eqeally  helpful.  Chihlren  and  teachers  turn 
with  relief  to  something  that  is  not  so  nuich  a  task  set  the 
pupils,  as  a  .something  they  want  to  do.  With  the  motive 
coming  fnmi  intliin  the  pupil,  the  teaclier's  task  is  incom- 
pciiably  easier. 
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f)H'  .Imu'i  ,^r  iimtcriais  aixi  ctlu  .    .iiHtnimcnts  mscmI  are 
the  sain.,  as  in  tlio  oailirr  nm.h.|s.  la.t  fur  tins  curse  there 
are  tw.)  new  appliancvs  th..t  are  inMispcnsal.le,     the  eanlhoanl 
knih.  an.l  a  e.ittin^^  hoard  or  jkuI  to  pn.tect  the  desk  t,.ps 
I'nr  the  thicker  eardhoanl  nscl  in  the  models,  sci-     rs  will  Ik' 
found  «.f  little  us(.,  and  a  knife  of  some  sort  is  i  ■  ,  ,  ;s;iry      fn 
the  hands  of  a  skilful  adult  tin.  ordinary  pockt-t  knife  may 
answer,  hut  *\)v  children  a  hrcKider  pointed, 
and   theref,,.';  safer,   shape  must   he  used. 
Many  forms  liave  Imh'u  su«,'«,'csted  and  tried, 
but  the  writer  prefers  the  shape  shown  in' 
Fig.   1.     The  cutting  edge  is  at  a,  and  the 
edges  h  h  are  (piite  thick  and   hlunt.  thus 
allowijig  the  knife  to  he  lu^ld  dose  down, 
precisely  as  a  pen  is  held  in  writing.     Such 
a  knife  will  ho  found  to  servt?  for  ;     '  thick- 
ness of  cardhoard  or,  if  kept  in  o     -r,  will 
cut  the  thimiest  paper. 

The  cutting  hoard  is  a  piece  of  common 
"strawhoard,"  usually  of  a  straw  or  hurt" 
colour,  the  sort  thai  is  used  for  .naking  packing  hoxes  A 
piece  ahout  twelve  or  fcmrteeu  inches  s(iuare  is  large  enough 
tor  any  of  the  exercises  and  will  last  for  a  verv  long  time 

The  canlhoard  used  in  most  of  the  modehj  is  of  the  thick- 
ness known  as  ''six-ply,"  and  may  he  white,  grey,  or  fancy,  at 
pleasure.     A  fairly  goo,l  (quality  is  neces.sary,  as'  the  co.nmon 
pulpy  grades  of  cardhoard  do  not  bend  well,  hut  give  a  poor 
ragged  angle.  ^ 

Some  gununed  hookhin.h'r's  cloth  for  binding  the  echoes 
and  angles  of  the   mo<lels   will  be  ner'-Ml.      !f  it  cannot  "be 
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obtained  ready  gunmied,  it  eaii  be  pasted  by  the  pupils  as 
recjuired.  The  writer  has  tiicd  both  ways  of  usin^^  it,  and 
considers  the  gimuned  ch)th  superior,  as  the  chilib-en  keep 
tlieir  work  eleaner  than  when  using  paste. 

Even  better  tlian  the  stiips  of  bookbinder's  clotli  is  the 
line'  bin<ling  material  known  as  "Styk-uni-phast,"  whieh  can 
be  obtained  in  a  variety  of  colours,  but  nuist  be  specially 
ordered  to  be  cut  half  an  inch  wide,  the  sizes  sold  by 
sUitioners  ])eing  too  wide  for  cardboard  work. 

Sonietii'nes  gunnned  paper  is  used,  and  ])roves  quite 
satisfactory  for  binding  edges  and  angles,  but  is  not  strong 
enough  for  the  backs  of  folios  and  hinges  of  boxes,  etc.,  in 
some  of  the  later  models,  bookbinders  cloth  beini;  necessur\ 
in  those  cases. 

A  bottle  of  licjuid  glue  and  one  or  two  small  i)ieces  of 
sponge  will  complete  the  outfit,  if  the  ruler.s,  set  s(juares,  etc., 
used  in  the  elementary  work  are  still  available.  If  not, 
these  must  be  procured,  as  the  drawing  is  of  quite  as  nuich 
importance  as  ever. 


KxKiuisK  1.    A  TAnrj-:  .mat 


For  the  tiist  e.xercise,  a  sinij)le  four-inch  .s(|uare  is  sug- 
gested, as  it  will  involve  in  very  simj)le  form  the  two  new 
operations  of  cutting  with  the  knife  and  binding  the  edges. 
The  drawing  sliouh'  be  of  the  fini.she<l  exercise,  which  may  be 
called  a  table  mat.  Care  nuist  be  taken  that  the  lines  show- 
ing the  binding  (m  the  edges  are  exactly  parallel,  and  that 
the  margin  is  the  same  on  each  edge  of  the  scjuare.  Any 
error   in  these  details  w^ill  cau.se   the   "  mitre,"  that   is,    the 
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joint  in  the  binclin^^   which   Insects  the  an^Hc,   to  h,ok   very 
oad  on  the  drauintr. 

For  tile  practical  work,  procee.l  as  hefore  l>y  first  drawin- 
tlie  scpiare  very  carefnlly  on  the  cardl.oanl.  Tlien  lav  the 
piece    of    cardboard 

on  the  cutting  board  *'"'  "    '*""''''  ^  ''^'"^• 

and   phice  the  rider 
in  position  along  one 
of  the  lines,  holding 
it  firmly  with  the  left 
hand,  and   with  the 
knife  held  like  a  pen 
(not  gripped   in    the 
fist)     make     a     cut 
steadily     along     the 
<-'<lge    of    the    ruler. 
Kemember  that  two 
or    three    light   cuts 
are    more     effective 
than  one  heavy  cut, 
^\llich    will    perhaps 
sever  the  card  at  one 
stroke.      Be  careful, 
thougli,  not  to  move 

the  ruler  between  the  strokes  of  the  knife,  but  to  hold  it 
hrmly  and  evenly  until  the  piece  is  cleanly  and  completely 
severed  If  your  rulers  have  one  e.h^e  bevelled  off,  do  not 
Ind  lafer  "  ^"  "^'  '*'"  knife-the  s(,uare  edge  is  better 
The  first  attempts  at  using  the  knife  may  not  be  ,pute 
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successful,  hut  tlie  muscular  sense  will  soon  be  developed  and 
the  pupil  will  know  exactly  how  nuich  force  to  employ. 

Tlie  srjuare  l)eing  cut  out  neatly  and  accurately,  the 
operation  of  binding  may  be  next  tried.  Two  methods  are 
available— one  to  supply  the  pu{)ils  with  strips  cut  to  the 
proper  size,  viz.,  half  an  inch  wide  ;  the  other,  to  allow  each 
pupil  to  cut  for  himself  a  strip  off  a  wider  piece.  For  a  small 
number  of  pupils,  the  latter  is  the  l)etter  way ;  but  for  large 
classes  the  half  inch  strips  are  to  be  preferred.  The  pupils 
should  be  asked  to  calculate  the  length  required,  a  trifle  over 
the  exact  length  being  allowed  for  waste.  The  next  operation 
is  to  fold  the  strip  carefully  down  the  centre,  and  this  will  be 
found  to  call  for  some  care  and  patience,  and  the  result  should 
be  inspected  by  the  teacher  before  the  creased  piece  is  cut  into 
lengths. 

The  diagram  should  make  the  order  of  the  binding  oper- 
ations fairly  clear.  The  first  piece  runs  right  through  from 
side  to  side.  In  sticking  it  on,  the  finger  an<l  thumb  of  both 
hands  should  be  emj)loye<l,  and  the  (rard  pres.sed  well  into  the 
angle  of  the  binding.  The  second  piece  will  require  to  be 
"mitred"  as  shown.  In  this  case,  the  card  being  scjuare,  the 
mitre  can  be  marked  with  a  45'  set  scjuare,  (jr  the  mitre  may 
be  found  by  holding  the  second  piece  in  position  and  drawing 
a  line  from  the  inside  e<lge  to  the  ccjrner  of  the  card.  The 
third  piece  is  fitted  in  a  similar  manner,  but  the  fourth  re- 
(|uires  consi<leral)le  care  in  fitting,  as  both  ends  are  mitred,  and 
the  piece  of  binding  has  to  be  cut  exactly  to  length  before 
being  stuck  on.  If  prepared  binding  or  bookbinder's  cloth 
be  used,  the  back  or  })lain  side  should  be  moistene*!  with 
a  wet  sponge  before  the  gummed  side  is  wetted. 
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KxKKcisK  2.     A    HKXACONAI.    MAT 

This  is  a  useful  exercise  because  of  tlj<^  lesson  on  an<;les 
for  which  it  affords  an  opportunity. 

The  (h'awing  should  be  that  of  the  finished  model,  and 
the  hexagon  may  be  constructed  by  any  of  the  methods  given 
in  tlie  elementary  course.     As  in  the  s(|uare  mat,  verv  careful 


l.-FinUhed  Model.  t.-Shoiring  Method. 

Ex.  2.     A  Hexaoonai,  Mat,  with  Bi.vniNo. 

measuring  of  the  quarter-inch  border,  which  .shows  the  binding, 
IS  necessary.  In  each  case,  the  mitres  can  be  readily  tested, 
as  they  are,  of  course,  portions  of  diagonals  of  the  figures? 

The  cutting  out  is  not  difticult,  and  the  steps  of  the  bind- 
ing operations  are  similar  to  the  previous  exercise.  It  will 
be  found,  though,  that  the  mitre  on  the  second  piece  is  formed 
by  cutting  off  the  first  piece  along  the  edge  of  the  card,  as 
shown  in  the  diagram,  and  so  on  until  the  sixth  and  la.st 
mitre  is  reached.  This  will  have  to  be  marked  and  fitted  in  a 
similar  way  to  the  last  piece  of  Ex.  1. 

The  reason  for  the  process  should  be  seen  hy  the  pupils, 
and  a  blackboard  sketch,  such  as  shown  in  the  diagram,  aided 
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hy  a  locapitulaMoii  of  some  of  the  earlier  talks  on  angles 
slioiiid  make  it  elcar.  ' 


KxKHcisK  3.     A    MEXr   CARD   OR   PHOTO   EASEL 

This  model  intnxhices  a  little  more  difficult  binding  and 
the  drawing  will  als(»  make  nmre  demands  on  the  pupils'  care 
and  attention. 

In  the  diagram,  the  leg,  or  support,  is  shown  at  tiie  side 
of  the  model,  and  its  position  is  indicated  in  the  main  drawing 
hy  dotted  Imes.     (\,mmence  the  drawing  l.y  making  an  oblong 

r>  by  3^  inches,  and  mark 
off  f  of  an  inch  from  the 
upper   corners,    as  shown. 
Complete  the  outline  and 
then     draw    the    binding. 
Next,   the  support  should 
be  drawn  at  the  side  of  the 
main  drawing.    Commence 
by  erecting  a  vertical  centre 
line,  and  across  that  make 
lines  at  right  angles  at  the 
given  heights.    By  measur- 
ing off  half  the  given  dimen- 
sions on  either  side  of  the  centre  the  correct  shape  is  obtained 
Ihis  IS  a  practical  application  of  fractions,  and  as  such,  should 
be  useful.      After  cutting  out  the  support,  a  strip  of  },imling 
should  be  pasted  across  the  two  halves,   as   shown   in   the 
diagram,  to  form  a  hinge.     In  fixing  the  support  to  the  front 
portion,  a  tiny  drop  of  li(|uid  glue,  scraped  carefullv  over  the 
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isuifrn'o  of  tho  small  lialf  of  tlic;  siipjK.it,  will  ht'  found  inoie 
effeftivc  than  paste,  'i'lic  cloth  liin<;t'  shoul.l  he  undenu'utJj, 
next  to  the  front  portion. 

As  in  the  pasting,'  in   the;   eleTnentary  cour.se,   a  wooden 
toothpiek,  or  a  strip  of  card,  will  he  foinid  t(»  make  the  he.st 


"brush"  for  ^Iuein^^ 


KxKK.isK  4.     A    ]IAX(iIN(;    .MATCHHOI.DEII 

This    makes   an    intere.stin<:r    nutdel    and    hrin^s    in    the 
"development"'    or    unfolding'    of    a    i)ortion    of    it     in    the 
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OLDER. 


A  Match -HoLDKR. 

Pers/jcrtiiv  I'irir. 


drawino.  T)iawings  of  the  hack  and  the  development  of 
the  l)(.x  portion,  as  shown  in  the  diagram,  shoiihl  be  made 
by  tli{^  juipils. 
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Comnienco  l»y  drawing  an  (iblong  six  by  throe  inches,  and 
measure  off  the  corners  as  shown  Draw  the  outline  and 
binding  lines,  and  then  indicate  the  position  of  the  small  1k)x 
by  dotted  lines,  as  in  diagram. 

For  the  second  portion  of  the  drawing,  the  teacher  should 
have  a  piece  cut  out,  ready  to  fold  up,  to  show  the  pupils  how 
the  box  is  formed.  Of  course,  the  finished  model  will  already 
have  been  inspected  by  them.  The  drawing  is  not  difficult, 
and  the  dimensions  are  simple  ones.  The  little  pieces  marked 
////are  known  as  glue  flaps,  and  are  always  a  quarter  of  an 
inch  ii:  width.  It  should  be  noted  that  the  corners  are  cut 
off  each  flap  at  45\  This  is  to  allow  of  their  turning  up  inside 
the  model,  these  little  flaps  being  the  means  by  which  the 
model  is  held  together,  a  thin  film  of  glue  being  spread  upon 
them  for  that  purpose. 

The  practical  work  of  the  back  reciuires  no  explanation, 
being  only  slightly  more  diflicult  than  the  previous  models. 
The  cutting  out  of  the  box,  however,  involves  a  new  opera- 
tion, viz.,  "half-cutting."  The  dotterl  lines  in  the  development 
indicate  that  the  cardboard  is  to  be  cut  only  half  way  through 
to  allow  of  its  being  bent  neatly  and  evenly.  It  will  be  found 
that  some  mistakes  will  be  made  at  first— eith"-  of  cutting 
too  far  through,  or  of  not  going  deep  enough.  After  making 
a  half-cut  line,  the  card  must  be  bent  awai/  from  the  cut. 
Great  accuracy  is  needed  in  the  drawing  on  the  cardboard,  or 
the  corners  of  the  box  will  not  meet  when  folded.  After  the 
development  is  ready  for  folding,  the  flap  at  A  should  be 
lightly  glued  and  brought  into  position  behind  the  large  piece 
at  the  other  end.  Hold  it  between  the  finger  and  thumb  of 
either  hand,  the  second  finger  being  pressed  inside  the  box. 
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It  will  si't  in  a  ininutt'  <»r  so.  and  tlu^  thice  remaining,'  Haps  tan 
then  1)0  glued  and  the  bottom  pressed  do\v»i  in  position  t»n 
them.  When  (|uite  set,  the  box  is  glued  into  position  on  the 
back,  and  the  model  is  complete. 

The  position  of  the  hole  in  the  back  for  hanging  the 
mcdel  by  is  in(licate<l  by  the  small  cross  formed  l)y  pioducing 
the  mitre  lines  until  they  intersect.  As  l)efore,  a  ticket -punch 
ia  used  for  making  the  hole. 


Exercise  o.     a  SMALL  WALL  POCKET  FOll  I'08T  ("A1U)S.   ETC. 

The  drawing  should  be  the  development  as  shown  in  the 
diagram.      As  before,   the  teacher  should   have  two  models 


hi-  H 


Ex.  .").     A  Waix  Pocket. 
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for  teaching  this  exercise  ;  one  finished,  the  other  unfolded, 
showing  the  development,  and  capable  of  being  folded  up  in 
demonstration  before  the  pupils. 
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For  tlio  <lru\vin{^,  it  is  best  t<»  coiistnict  first  tlie  oldoii^j:. 
wliicli  is  to  be  folded  to  form  the  back,  bottom  and  front 
The  side  pieces,  with  their  small  glue  flaps,  should  then  be 
drawn.     No  binding  is  used  on  this  model,  so  the  diawing  is 
simplified  in  that  respect. 

The  practical  work  is  not  difficult,  ')ut  the  measuring 
nuist  be  exact,  and  the  half-cutting  very  even,  or  ugly  angles 
will  result.  Care  nuist  ])e  taken  in  glueing  the  Haps  to  have 
the  smallest  possible  amount  of  glue,  or  poor  joints  and 
"mes.sy"  work  will  result.  Scrape  it  on  with  a  slip  of  .stifi" 
card,  or  a  woo<le.i  toothpick,  so  that  no  superflucms  li«|uid 
will  be  squeezed  out  when  the  flaps  are  pressed  together. 

During  the  early  attempts  at  "half-cutting,"  the  angles 
are  often  very  uneven  when  folded,  from  the  cut  being  a  trifles 
deeper  in  some  places  than  in  others.  The  l)est  way  to 
remedy  this  is  to  reconuuend  a  steady  but  lightly  pressed 
stroke  with  the  knife  right  along  the  cut.  Short,  partial 
cuts  are  never  succes.sful,  but  with  a  firm,  bold  stroke  ami 
prarike,  the  half-cutting  and  sul).se(|uent  folding  is  <juite 
simple. 

The.se  exercises  may  be  of  fancy  or  plain  cardboar<I.  If 
the  latter  be  used,  the  mo<lels  should  be  decorated  with 
designs  in  coloured  papei',  ci'ayons  or  water-colours. 


ExKRciPK  <{.     AN    ENVE..OPE   CASE 


This  model  is  in  two  parts,  ami  the  development  of 
each  should  be  drawn. 

Tn  the  practical  work  the  upper  portion  calls  for  no 
particular  mention,  as  it  is  similar  in  principle  to  the  previous 
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(!.\t'icis('s.     Sonui  care  will  lie  iiccflcd 
uu^'ular  pieces,  and  the  pupils  must  Itc 


in  i-iittiiiu  out   tlir  tri- 
uariM'fl  against  «iittinL:; 


K\.    <i.       Av    K\\  Kl  IHK  < 'as> 


too  far.  The  best  way  is  to  press  t 
firmly  into  the  eanlhoard  at  the  inner 
outwards  to  the  ed^^e. 

The  l»as('  illustrates  another  metl 
the  ghie  Haps  heing  tiiangulai'  pieces, 
first  cut  out  an  ohlong  r»|  l>y  'Ji 
inches.  Tlien  mark  (»ff  the  side 
pieces  and  carefully  "half-cut'  right 
ah)ng  each  Hue.  The  corners  can 
theu  ])e  cut  off  and  the  triangular 
pieces  severed  along  (tne  edge,  so 
that  they  may  }»e  turned  up  under- 
neath and  glued  to  suppoit  the  sides. 

(Hue  the  ba.se  up  first,  and 
while  that  is  setting  the  upper  ])or- 
tiou  can  he  folded  and  glued  on 
the  long  flap.  When  this  joint  is 
set,  glue  the  four  remaining  fiaps  and 
the  base. 


he    point    of  the   knife 
angle  and  then  to  cut 

lod   of  Joining  angdes, 
in  making  the  base, 


J'trsjiirtirf  I' 


jncss  mto  position  on 


low 
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An  Mjiieoahlc  cttcct  may  Im-  (»l)tjiint'<l  hy  iiiakiuj^  tlic  base 
of  <litt('i«Mit  colonic*!  cani  fioni  the  nppt'r  |)ortion 

ExFmi>*K  :.     A   ^Cil'ARE   PTN   TRAY 

Tliis  is  siniihir  in  some  respects  to  the  s«(Ujne  tray  of  the 
elenientary  series,  Imt  instead  of  the  anj;h's  hein^  tied  witli 
cord  or  rihhon,  tliey  are  honnd  with  a  strij)  of  {^unnned  ch)th. 

Tlie  (h-awir  ,'  will  he  the  development  as  shown.  For  the 
practical  work,  maik  and  half-cnt  as  in  the  base  of  the 
previous  exercise,  Imt  cut   the  corner  hits  right  cmt  in  this 
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A    St^IARK   TkAY. 


case.  Tht  II  take  a  short  piece  wi'  prepared  binding  and  crease 
it  carefully  through  the  centre.  Fold  u[)  two  sides  of  the  tray 
until  they  meet,  moisten  the  .strip  of  binding  and  press  it 
firmly  on  the  outside  of  the  angle.  (Jreat  care  must  be  tidcen 
to  get  the  binding  (juite  even  ;  that  being  one  of  the  things 
which  make  or  mar  this  model.  The  tendency  is  to  get  it 
a  little  out  of  centre,  or  slightly  askew,  thus  spoiling  the 
lines  of  the  article. 
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Cut  thii  l>in«liii^'  ott'  alxmt  onc-sixtcciitli  of*  an  incli  }iI»ov»; 
the  top  cilj^fc  i»t'  the  tiay  and  press  it  Wmnsh  over  the  eilj^'e  into 
tho  anjile.  Finis  .he  rest  of  the  corners  in  tins  way.  and 
then  crease  .H»nie  Itindin^^  witli  the  gummed  sitlc  out,  and  cut 
ott"  four  sliort  jMeces  for  the  inside  of  the  angh's.  Moisten 
and  [)ress  them  well  into  position  with  tlie  edge  of  the  ruler, 
making  the  tiav  strong  and  neat  thereliv. 

The  upper  edges  should  now  he  iMUUid,  ami  tiie  simplesi 
way  is  to  cut  the  hinding  into  the  exact  lengths  <(f  the  sides, 
crease  each  piece  thi'ough  the  middle,  and  hind  one  edge  at  a 
lime.  It  is  possible  to  keej/  the  hinding  in  one  length,  htit  the 
writer  has  always  ohtained  better  results  hy  cutting  it  up, 
as  each  corner  can  then  he  neatly  mitreil.  Stout  cardhoard, 
H-ply  in  thicknes.s,  should  he  use«l  for  this  and  the  succeeding 
uiodel. 

KxKKdsK  S.      A    THINK  KT   TKAY 
f 

lh-rfloi}i>iiiit. 


The  general  principles 
of  this  model  aie  similar 
to  those  of  K\.  7.  hut  the 
sides  are  sloping  instead 
of  upright. 

l*i'ocee<l  exactly  as  in 
Ex.  7  in  drawing  ami  cut- 
tin*;  out  the  cai(ll>oar<l  ; 
also  in  the  or<lei-  of  the 
hinding  operations.  The 
ditficulties  in  thi;^  mo''' ^ 
arise  fnnn  the  fact  tha 
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ends  of  the  binding  .in    not  s((uare.  hut  ha\t'  to  he  carefully 
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tittr.|  in  .acli  amu'i:     Tli..  iMircuttin-  has  also  to  l«.  stopiKMl 

wIm'm  it  ri'aclM's  f|i«.  H.rlit 

<  'anlltuaul  tinfiMl  on 
one  siilc  looks  well  in 
tlM'sc  tiays.  Diaw  an«i 
lialt-(  lit  on  the  plain  face 
.iiui  thus  luiii-;  tin-  tintcil 
fiuc  inside  thi    trav. 

'riicsc  trays  arc  cx- 
<*;''I(Mit  ol.jrcrs  lor  .Iccoration  as  su-jr,,stnl  mrficr  in  fj,o 
I'haptrr.  - 

Km:h.  isK  ;».      A    MoXKV    f.ox 

Aiioflur  cxcivis,.  ill   <l('vrlo|,m.iit.   and   a   model   usnallv 
very  attraetiv.-  fi»  tla;  pupils. 

After  sli(,  vino, |„.  ,.j,i|,|,,.„  f  I,,,  finished  model,  and  elicit 
111^'  th."  numhe,    shape,  etc..  of  the  surfaces,  the  deycl<.pmem 
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•)f  the  four  long   face  s  should   l)e  drawn.      On  one  of  these 
the  slit  for  the  coins  must    he  sho\yn. 
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V^M'  til.'  piactiral  wuiU.  Iitfl».  cxphmatioii  is  iv<|iiiic.|. 
hraw  aiMl  cut  out.  as  s|i..\vu  iu  .Irvclopnicuf.  takin^j  caiv  to 
j;ft  III.     Iialrcuttih-  of  .-v.. II  .l.'ptll.      Thr  slit    for   tlli^.-oiiis   is 

foi'iiKMl    liv    piiiicliiii': 

holes  at  fitlicr  cihI  o|' 
it,  aiiil  ciittiii;;  Iroin 
hole  lo  ||n|i>  with  the 
|M»ilit  of  the  kliilr. 
This  portion  may  then 
1)0  ^'IiU'd  aii<l  left  to 
set  while  the  euils  are 
hfiiijx  piepaie.l.  Cut 
(Hit  two  |)ie(es  exactly 
s«]iiare,  ^Hiie  the  Haps 
of  the  loijo;  portion  ami 
press  the  vwU  into 
I)osition  on  them. 

IliiMlin-  the  aii-:les  of  ihis  m«  el  eonsiilerahly  iniju-oves 
its  appearance,  Imt  may  l-c  omitted  if  (lesircd 

Aji  altornativi'  method  of  makinjr  is  shown  in  the  dia- 
jjram.  It  i^  a  hetter  way.  I.ut  as  it  involves  consideraMo 
waste  of  material,  i-  not  recommended  where  expense  is  a 
consideration. 

KxKHcisK  10.     A   CABINKT   PHOTO    KKAMK 

Draw  as  sliown  in  dia^'ram.  If  it  is  desired  that  th(^ 
frame  he  made  to  .stan<l  on  a  tiihle,  a  leg  must  he  formed 
similar  to  the  Mippori  of  the  menu  can!,  and  this  will,  of 
course,  re(|uire  a  drawing. 


Kjr.  :>.     .Ilhriititirf  M.lliiul. 
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In  cutting'  out,  a  new  opomtion  is  involved  in  forming  the 

o{)('ning  for  the  {jicture.  Each 
cut  nuist  commence  right  in 
tlie  angle.  Particular  attention 
nuist  be  paid  to  this,  and  good 
clean  corners  demanded, 

Tn  binding  the  outside 
edges,  nothing  new  is  intro- 
duced. The  edges  of  the  open- 
ing will,  howevor,  demand  very 
careful  work.  There  is  no 
overlapping,  and  each  piece 
must  be  mitred  exactly  to  meet 
the  next  ime. 

After  the  front  portion  is 
complete,  glue  a  plain  piece  of 

card  along  three  of  its  edges  and  press  it  into  position  on 

the  back. 

If  the  frame   is  to  hang,  punch  a  couple  o^'  holes  and 

insert  some  fancy  coi'd,  or  narrow  ribbon,  to  suspend  it. 


E.\.   10.     A  Cabinet  Photo  Frame. 


!  If   "  - 
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ExKH.isK  11.      AN    OXFORD    I'}IOT()    FRAME 

This  is  a  variation  of  the  last  design,  and  is  somewhat 
more  difficult  to  cut  out,  owing  to  the  munber  t)f  internal 
angles  in  it. 

The  drawing  is  fairly  simple,  and  the  practical  work 
needs  no  exj)lanation. 

Owing  to  the  great  luimbei"  of  mitres  ne(!essary,  this 
frame  takes  a  .somewhat  hmg  time  to  bind.     It  is  not  abso- 
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lately  imperative  to  hind  it, 
however,  as  it  looks  very  well 
without  it. 

As  in  Ex.  10,  it  mn  l)e 
made  to  stand  or  liang  up, 
and  either  of  the  frames 
can,  of  course,  be  used  for 
an  upright  or  lengthwise 
picture. 

ExERcisK  12.     A    NEEDLE 
CASE 


i 


^ 
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Ex.  11.     An  Oxford  Framk. 


This  and  the  following 
exercise  are  alike  in  principle, 
and  the  pupils  need  not  lie  required  to  do  both  of  them.  In 
practice,  the  writer  has  found  it  a  goo<l  plan  to  give  the  giils 
No.  12,  and  the  boys  No.  13.  This  involves  a  little  more 
trouble  on  the  put  of  the  teacher,  but  the  ad<led  interest 
arising  from  such  differentiation  will  repay  thi.s. 

The  (hawing  is  simple,  but  care  is  needed  in  spacing  the 
pieces  at  the  proper  distance  apart ;  therefore  careful  drawing 
and  dimensioning  must  be  insisted  on. 

For  the  practical  work  some  stout  cardboard,  a  piece  of 
"marbled"  paper  as  used  l)y  !>ookbin(lers,  and  .some  binders' 
cloth  are  needed.  Cut  out  two  pieces  of  card  for  the  covers 
2^  by  31  inches,  and  then  a  strip  of  cloth  1^  inches  wide  and 
"a  inches  long.  If  gummed  cloth  is  u.sed  it  may  be  moistened 
ready  for  sticking  on,  but  paste  is  rather  better  than  mucilage 
in  this  case.     When  pasted  or  gummed,  lay  the  strip  flat  on 
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Cardboard  Construction  and  Elkmentary  Bookbinding. 
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the  (Ic'sk  HiKl  place  cue  piece  of  can!  in  position  on  it  V 
line  should  l»e  drawn  on  the  card  to  guide  in  laving  it  down 
on  the  cloth.  The  other  piece  of  card  can  tluMi  l,e  laid  in 
place  and  pressed  well  down  on  the  cloth.  Now  turn  up  the 
ends  and  ft.ld  them  over  the  face  of  the  card  and  press  all 
surfaces  well  f.gether.  The  laps  shouhl  come  inside  the 
covers  when  finishe*!. 

Mrnt  Stoffr.    BiniHnu  the  Hnrk. 


Ex.  1-2.     A  Needle  Cask. 


Pemitectivr  Viev: 


The  mar])led  paper  can  now  be  applied.  C^it  out  two 
pieces  4  by  2^  inches  and  paste  the  plain  side.  In  laying 
them  on  the  covers  care  must  be  taken  .o  leave  an  even  mar- 
gin of  cloth  down  the  back.  Fold  the  edges  over  carefully 
Jind  press  them  well  down  inside  the  covers.  Two  plain 
pieces  of  paper,  i  inch  less  each  way  than  the  card,  should 
be  pasted  on  the  inside  to  make  a  neat  finish  and  to  cover 
the  edges  of  the  marbled  paper. 

The  small  pockets  to  Ik.M  the  packets  of  needles  are 
formod  hy  pasting  a  strip  of  cloth  on  each  cover.  Cut  out  two 
strips  :3^  inches  long  and  1^  inches  wide,  and  turn  in  a  quarter 
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inch  lieiii  all  round.     Taste  thwv  of  tho  turns  and  press  into 
placre  with  the  open  side  towards  the  hack  of  the   covers. 

Repeat    on    opposite 

_ES^^^^S3 , ,     cover  and  the  model  is 

complete. 

If  desired,  a  small 
piece  of  flannel  can  be 
folded  and  pasted  in  by 
a  narrow  line  of  paste 
down  the  back.  This 
will  serve  to  hold  hiose 
needles,  etc. 

ExKKcii^K  i:i.      A   POCKET 
BOOK 


Ex.  13.     A  Pocket  Bimjk. 


H  f 


Veiy  little  explana- 
tion   of    this    model    is 
reipiircd,  as  the  operations  are  ahnctst  exactly  as  in  No.  12. 

Tn  the  case  of  the   pocket,  h(jwever.    a   little    different 
creasin|4  is  neces- 
sary   if   it    is    to 
hold  anythin^^ 

The  diagram 
makes  clear  the 
method  of  cutting 

and  creasing,  and 

after  the  teacher 

has    made     the 

model,  no  ditticuUy  will  be  expeiienced  in  teaching  the  fold- 

intr  of  the  cit>th  so  as  to  allow  the  pocket  to  open  a  little. 


T 
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».  /.?.    Method  of  fiittiiiy  and  Folding  the  Cloth  for  Pocket. 
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ExEKcisK  14.     A    HKXA(J()NAF. 
TRAY 


JM  riii>i>mriit. 


E\.    U.      A   Hkxa<min>      Tk. 


Development. 


As  in  the  square  tray,  the 
model  can  he  made  hv  tvin<r, 
instead  of  pastil  g,  the  corners. 
The  latter  method  makes  a 
neater  article  and  gives  a  hetter 
training  in  manipulation  for  the 
children.  Draw  as  shown  in  the 
diagram,  taking  care  to  make 
the  outer  hexagon  peifectly 
parallel  to  the  inner  figuie. 

For  the  jn-actical   work,  draw  the  figures  on  the  uniier 
side  of  the  card.      The  half-cutting  refjuires   great  care,  as 

the  cuts  have  to  he  stopju'd  at 
each  angle,  or  the  sides  of  the 
tray  will  he  spoiled. 

In  binding,  it  is  hest  to 
follow  the  order  as  given  for 
the  s(|uare  tray.  First,  the 
outer  angles,  then  the  inner; 
and  last  of  all  the  ujiper 
edges. 

If  plain  card  is  used,  the 

hexaj;(m  is  an  admirable  figure 

(m  which  to  draw  or  paint  a 

Ex.  1.5.    AN  OTTAnoNAL  trav.  simple  design.    A  hexagonal  or 

octagonal  tray  decorated  with 
brush  dr  '•  ing  or  crayon  design,   looks  exceedin<dv  well. 
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KxKKiisK  1.").     AN   ()(TA(JO\AL   TIIAY 

This  model  presents  no  new  features,  l>eyon<l  the  differ- 
ence of  the  geometrical  figure,  from  the  last  one. 

In  the  drawing  and  practical  work,  pi'iicisely  the  same 
steps  are  followed  as  in.  Ex.  14,  and  therefore  no  further 
instructions  are.  neces.sary. 

ExKKCisE  K).     A   TRIANGULAR  TAPER   I'OT 

This  model  helps  to  give  the  idea  of  volume  and,  inciden- 
tally, adds  to  the  child's  knowledge  of  the  simpler  solids.    The 


IMvelopment. 
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Ex.  16.     A  TRiANtiCLAR  Taper  Pot. 


Perspective  View. 

l)uilding  up  of  a  prism  from  three 
rectangular  surfaces  is  involved, 
and  the  drawing  will  therefore 
be  the  deveh)pment  of  the  prism. 
Draw  as  in  diagram  and  pro- 
ceed to   cut  out   two  pieces  of 


ciird — one  for  the  base  and  one  to  fold  and  form  the  pri.sm. 
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AttiT  half-cutting',  ^'luo  up  tlic  jjiisni  on  tlic  lon^'  t'<lj,'o 
and  bind  each  angle.  Then  hind  the  upper  edj;es  and  it  is 
ready  to  glue  in  position  on  the  hase. 

The  base  should  be  prepared  byliinding  the  edges  so  that 
the  prismatic  portion  just  covers  the  e<lge  of  the  l>in<ling  when 
glued  in  position. 

Care  must  ))e  taken  in  attixing  the  l)ase  to  keep  the 
margin  even  and  the  prism  (|uite  central. 

Exercise  17.     A   HEXAGONAL   TAPEIl    POT 


Ex.  17.     A  Hkxaoonal  Taper  Pot 


PerMpectirc  I'ieii: 


Boat. 


The  remarks  and  instructions  for 
Ex.  IH  apply  to  this  model  al.so,  and  but 
little  explanation  is  required. 

One  point,  however,  will  re(|iiire  some 
care.  The  triangular  pri.sm  is,  (>f  course, 
lK)un<l  to  retain  its  shape  when  glued  up 
ready  for  fixing  to  the  ba.se.  The  hexagon 
will  assume  all  sorts  of  shapes,  however,  and  great  care  is 
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iicceHsiiry,    in   glueing    tho    Iwise   on,    to    keep   the   hexagon 
regular  in  shane. 

The  })in(ling  may  he  omitted  in  Ex.s.  10  and  17,  hut  the 
m(MlelH  will  not  l(M)k  nearly  as  well. 


ExER.iHE  18.     A   TWINE    BOX 

This  model  serves  as  an  introduction  to  the  pentagon  and 
also  introduces  a  common  methtxl  suitahle  for  constructing 
cardhoard  hoxes  with  movahle  covers. 


Itevelopnient  of  Side  Pierfs. 
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(AtfaAe  two  fo  thia) 


Methwi  of  Drauring  Pentagon.  Pernpective  View. 

Ex.  18.     A  Pentaoonal  Twine  Box. 

The  method  of  drawing  the  pentagon,  show^n  in  the  dia- 
gram, was  given  in  an  earlier  exercise  on  the  octtigon.  It 
depen<ls  upon  the  fact  that  the  sum  of  the  exterior  angles  of 
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any  polygon  is  tM|iial  to  four  n^lit  an-lcs.  At  tiiis  stagf  of 
tho  work,  with  the  jxipils'  cxpciicnci'  of  plane  tii^urcs.  and 
tlu'ir  knowl('(lj,'o  of  angles  gained  from  eailier  exereises,  tlie 
teacher  should  l»e  able  to  de(hiee  this  rule  (|uite  easilv  Then 
l»y  (lesei'ihing  a  seniieirele  on  a  given  l.ase  and  <lividin-  it  into 
the  siinie  nnniher  of  e(inal  jjarts  that  the  |)olygon  has  si(h's. 
two  of  the  divisions  will  always  y;ive  the  exterior  an<'le. 

This  method  depends  upon  the  division  of  the  seniiciicle 
by  trial,  and  is  therefore  only  an  approximate  one.  If  ordinaiy 
care  he  taken,  however,  the  result  will  he  exact  enough  for 
almost  any  jmrpose.  In  addition  to  the  pentagon  for  the  top 
ai.d  bottom,  a  drawing  should  l>e  made  of  the  develojtment  of 
the  sides.  One  drawing  will  siilJice,  as  the  upper  and  lower 
portions  are  exactly  alike. 

The  })ractical  woik  should  he  conunenced  hy  cutting  out 
tw()pieces,as  .shown  in  tln^  development, and  glueing  them  ujK.n 
the  edges  A.  The  two  i)entagonal  pieces  for  tiie  top  and  l.ottom 
should  tlien  he  cut  (mt  and  glued  into  position.  Nothing  new 
is  involved  in  this  and  no  dilficulty  should  he  experienced  if 
the  measurements  have  l>een  carefully  made.  Xext  cut  out  a 
strip  11  inches  wide  and  half-cut  it  .so  that  it  will  fit  exactly 
inside  the  lower  half  of  the  Jiox.  A  .sketch  of  this  piece  is 
given,  and  it  nm.st  he  noted  that  each  divi.siou  is  one-sixteenth 
of  an  inch  le.ss  than  the  width  of  the  si<les  of  the  box.  This 
piece  shouhl  then  be  glued  into  position,  .so  as  to  stand  up 
three-quarters  of  an  inch  above  the  lower  portic.n  of  the 
box;  when  it  will  fit  into  the  upper  portion  and  hold  it  in 
place. 

For  fini.shing  the  outside  of  this  model,  a  new  method  is 
suggeste<l.    That  is,  to  bind  the  corners  first  and  afterwards  to 
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vnxin'  oath  faci;  witli  a  niccti  of  fancy  Imiikt  cut  siimll  tMiough 
to  sliow  a  vory  imriow  margin  of  Iniuling  'ill  roiuul  its  I'dges. 
This  gives  an  excciMlingly  noat  finisli  ami  also  allows  of  tlio  use 
of  connnon  tanlWoanl  for  the  nio<lel. 

In  putting  on  the  binding  and  fancy  \yA\Hir  the  box  should 
have  the  cover  on.  After  the  binding  and  fancy  piii)er  are 
quite  <lry,  a  sliari)  knife  should  be  used  to  <ut  through  the 
paper  and  separate  the  two  portions  of  the  box. 


--  ifi"  —. 
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K\.   IH.     Pii.<  K  y»H  Insiok  ok  Box. 

Of  course  a  hole  will  be  re(iuired  in  the  centre  of  the  top 
through  which  the  twine  may  be  drawn  out. 

It  may  be  well,  also,  to  remind  teachers  that  a  ball  of 
twine  should  be  used  from  the  irmde  of  the  ball,  where  a  loose 
end  may  always  be  found.  Neglect  of  this  will  cause  loss  of 
time,  twine  and  temper  from  commencing  to  use  a  bdl  of 
twine  from  the  outside. 

Exercise  19.     A   SLIDING    PENCIL  BOX 

This  model  calls  for  very  careful  work,  as  the  inner  por- 
tion nmst  slide  easily,  and  yet  tit  neatly,  within  the  outer  case. 

Two  drawings  are  required,  and  it  will  be  noted  that  the 
dimensions  of  the  drawer  piece  are  one-eighth  of  an  inch 
smaller  each  way.  As  the  drawings  are  rather  large,  they 
may  well  be  made  to  scale,  say,  half  .size.  Note  that  the  glue 
flap  is  the  full  width  of  the  side  pieces.     In  glueing  up  this 
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Map  it  is  not  |M».H,siltl<'  In  rcacii  into  the  iiisiiU-  of  tin-  l>o\   to 

press    tlie    SUlfueeS  H,rrlo„mrHt.,/ra»r. 

well  togetlu'i".  r 
This  can  best  In- 
nmnagi'd  l>y  put 
ting  the  rnler 
throngh  an«l  pies- 
sing  the  surfaces 
together  on  the 
desk  with  it. 

The  drawer 
will  presj'Dt  no 
ditticulty  if  the 
diagram  be  care- 
fully followed. 

The  outside 
of  the  box  may  be 
finished  in  one  of 
several  ways.      If  fancy  canl  be  use«l,  the  ino«lel   will  look 

Ikvflopmtnt  of  I>ra iirr. 
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Ex.   Ifl.     A  Sliding  Pencil  Box. 
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fairly  well  without  any  other  finisli.     The  method  suggested 
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Inr  tin-  pciitimoiijil  l»ox  is,  Imwrver.  I»y  tar  tho  iieuteHt  meUuMi 
of  fmisliiii;;  tliis  jiikI  similar  imxlcls.  First  bind  the  cjlgeM 
with  s(Mn«>  (liiik culourcd  binding— paper  will  do     ami  thon 

cut  M«»in«  fancy  pajHJr 
so  as  to  show  a  iiiar- 
jriii  of  ciilourcd  himl- 
iii^  onc-ei^hth  of  an 
inch  in  width. 

A  small  piece  of 
tape  glned  on  the 
nnder  si<l('  of  the  drawer  so  as  to  stand  out  ahont  half  an 
inch,   will  serve  to  pnll  the  diawcr  ont   hy. 


/■'./■.  I'l.     I'irsiH-rlirr  I'iiu: 
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A    STATU  »NKIIV 
CASK 


Drrrfopment. 


This  model  is  usually  a 
favourite  with  children,  hut 
takes  a  rather  lar<;e  piece  of 
stout  cardhoard  for  its  con- 
struction. 

The  development  of  the 
liody  o*"  the  model  should  he 
drawn  as  in  the  diagram.  A 
drawiuj.;'  nuist  also  he  made 
of  the  division,  a  separate 
piece  heing  ^lued  in  after- 
wards   to    form    this,     A 

,  Ex.  20.     A  Stationkrv  Cask. 

separate    piece    is    also    n'- 

(|uired  for  the  Iwise,  hut  a  drawing  of  it  is  scarcely  necessiiry. 
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TliiM'Uttin^  out  iiiid  j^'liiciii;;  lip  sliuiihl   jMfMMit    luit    little 

ilifticiilty.      It  is  wf-ll,  tiioii^li,  hcCon'  ^'liH'in^'  up,  tn  ilrcitlr  on 

the  iiiuiiiuM-   lit'  tiiiisliiii^. 

This    iikmIcI     IooUh    very 

wi^ll  if  \{^i\    white   insiih' 

Hiid   Cdvj'reil   vvitli    faiiev 

[)ji|KM*  outside.    Tlie  fancy 

(Kiper  can   be   |Niste(l   on 

before  the  iiiodel  is  ^Uwi] 

up,   but    the    biniHii^    of 

the  edges  and  angles  must  \tv  done  afterwards.     Tlic  binding 

of  the  curved  edge   will  re<|iiire  a   little   ingenuity.     Moistni 

the    binding    thoroughly    on    tlu;   plain    side   as    well    as   on 

the  guinined,  and  stretch  it 
round  the  cium'  between  the 
tingers  and  tliiiinlis.  'i'he 
same  ditlicnlty  will  occur  in 
the  curvcfl  back  of  the  next 
model. 

After  binding,  slip  the 
division  into  position,  taking 
care  to  have  veiy  little  glue 
on  the  Haps. 

Next  cut  u  rectangular 
piec(^  half  an  inch  larger 
each  way  than  the  bottom 
of  the  body.  I>ind  its  eilges, 
and     glue     info     position    to 

form  the  ba.se.      Or,  a  ba.s(^  similar  to  that   of  the  envelo[)e 

case,  Ex.  6,  may  be  u.sed  instead. 


Peritptctivf  View. 
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ExKKdsK  21.     A    PEN-AND-INK   TRAY 
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Dcvrlovmcnt.  '['\^\^   IIHmIoI    IS 

not  voiv  (litticult 
lnit  iv(|iiir('s  care 
in  cutting  out  and 
fitting  the  divis- 
ions. 

The  (h'a wings 
should  be  those 
given  in  tlie  dia- 
grams. 

The  order  of 
the  practical  woi'k 
is  the  .same  as  in 

the  station(MV  ca.se,  and  little  difticulty  .should  he  experienced 

if  tlie  instructions  are  followed. 


Ex.  -21. 


A  Pen-and-Ink  Tray. 


-Hi 


Perspectire  f'icu: 


The  develojHnent  of  a  small  box  is  shown.  This  box 
should  be  ma<le  and  glued  into  po.siticm  a.s  .shown  in  the  per- 
.spectiv(;  view.     A  strip  .should  then  be  fitted  again.st  the  front 
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of  it  and  gliu'd  into  position.  Tliis 
strip  is  not  sliown  in  the  develop- 
nients  of  this  exercise,  but  its  size 
is  eusi'  (»i.ti!!n(v!  It  will  re(juire 
a  snial  j-lue  ilap  r.i  eitlier  end  and 
must  ai(.  ))e  j^iu.-d  to  the  front  of 
tlie  stHnij)  box.  The  small  s«|uare 
corners  enclosed  by  this  strip  are 
for  ink  bottles. 
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PORTFOLIOS 


Ex.  -Jl.     Stamp  Box  to  ut  Fi.vkd 
IN  Tkav. 


To  make  this  stage  of  the 
course  more  complete,  a  couple  of  jjortfolios  have  been  in- 
cluded. The  making  of  them  is  slightly  more  (lifheult  than 
the  preceding  models  on  account  of  the  larger  surfaces  to  be 
covered  ;  also  the  problem  of  binding  the  l)acks  so  jis  to  u\m\ 
properly. 

Such  portfoHos  are  very  useful  for  holding  loose  sheets  of 
drawings,  nature  notes,  etc.  Their  making  involves,  in  the 
first  place,  a  discussion  of  the  stajidard  sizes  of  paper.  This 
will  lead  up  to  the  fact  that  all  books  are  of  such  a  size  that 
their  leaves  may  l)e  cut  frotn  a  large  standard  slieet  without 
waste,  and  to  an  understanding  of  the  terms  "(piarto,"  "oc- 
tavo," etc.  (Any  good  dictionary  gives  the  standard  sizes 
adopted  by  paper  makers.) 

Having  the  sizes  of  tiie  diawing.s,  etc.,  for  which  the 
portfolios  are  to  be  made,  the  next  step  is  to  decide  on  the 
size  of  the  covers.  This  is  conditioned  l>y  two  considera- 
tions :  first,  the  proper  margin  to  be  allowe<l  over  the  sizes  of 
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the  sluTts  <.'f'  paper,  and,  second,  the  stanchird  sizes  in  which 
cardhoard  oi'  pjvstehoanl,  the  base  <if  j)ortf()li()  construction, 
can  he  obtained. 


RH 


Fi. 


•J2.       A    I'liKTFli'.lo    AM)    ITS   h 


^  i    CoNS'^'CtnON. 


Fig.   '2'2  shows  a  with  a  hinged  hack,  and  is 

j)hinned  to  take  small  (hawing  slieets  7.^  •>}'  1<^  inches  (cut 
from  "crown"  stanchird  .s'      *^«  witliout  waste). 

Fig.  '2'2,  a,  h,  and  <\  show  tn.  scn^ral  teps  in  tlie  work; 
also  the  sizes  of  the  covers,  which  give  a  margin  of  half  an  inch 
at  top,  bottom  and  front  edges,  over  the  size  of  the  .sheets  to 
be  ke})t  in  tlie  portfolio.  Heavy  [)asteboai'd  can  be  obtiiined 
in  sheets  of  'I'l  by  ;3G  inches,  which  will  cut  the  portfolio  covers 
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wi'hour  much  waste.    A  low  grade  white  "printers  board  "  of 
lO-pIy  111  thickness,  is  the  most  satisfactory  for  this  work. 

For  tlie  backs  and  corners,  bookbinder's  cloth  should  be 
purchased  by  the  yard  or  roll, 
and  cut  into  suitable  widths. 
The  outside  of  the  portfolios 
may  be  covered  with  marbled 
paper  or  one  of  the  many 
embopsed  papers  now  to  be 
obtained  for  the  purpose. 

For  the  in- 
side, a  great 
variety  of  lining 
papers  are  avail- 
able ;  very  taste- 
ful patterns  in 
mauve"  -^^nd  grays 
•1 


bemg  ly    ob- 

tained 

For  adhesive 
material,  common 


Fio.  23.     A  LoosK  Leaf  Portfolio. 


flour  paste,  with  a  pinch  or  two  of  powdered  alum  to  every 
quart,  is  the  best.  It  is  easily  made,  as  described  before, 
but  must  be  fairly  stiff,  not  sloppy. 

The  order  of  work  is  : 

1.  Cut  the  pasteboard  to  size  with  the  cardboard  knife. 

2.  Cut  strips  of  binding  cloth  into  required  widths.    For  large  classes 
these  should  be  prepared  beforehand  by  pupils  appointed  for  the  purpose. 

3.  Prepare  broad  strip  of  cloth  by  marking  with  a  pencil  line  the  space 
to  hp  Mt  bt^tween  the  two  pieces  of  pasteboard.     Tl.e  strip  must  then  be 
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^ell  ,.a^t..l   l:n.l  on  thr  .l.sk,  an.l  tl.c  n.v.rs  laid  u,.on  it.     (S...  Fi^.  J^ '^) 

T  u      V  lap.  at  .n.ls  (..n.  inc-h)  an-  tlu-u  lift..'    U-  au-l  pn'ss...!  ..v.r  on  the 

I;  ho  torn  r.f  Fiu   22  a).     Another  hroa<l  strip  ..f  .lolh,  on.-.,uart.r 

pleting  th.-  bingo  au.l  hack.     (See  Vmi.  21  h) 

'         4    Ci  t  cloth  for  cornern  ;  paste  and  attarh  a<  i     F.jr.  -  >■ 

-:   Cut  out  .narhled  paper  (see  Fig.  22  -■  (L.  H.))  ;    paste  well      lav 

half  of  cover.  position  and  smooth 

r  la  w  J^  ;.!ri..' 0.  ..f ...  i...i. .-  >•>..„  t... ......... ...  t.,..  «.v.r». 

cdvei-s  well  iipiirt.  until  <liv.  ,  „     ,    1 1-    , 

Fi.'  -'3  shows  an.,tlK.r  useful  ,...vtf..li..,  ud.pt.Ml  or  holding 

the  '■  lo.'>s'o-l«rf"  oi-  .letiiehe.1  sliee.s  now  so  generally  use.l  tor 

cienct  notes.  Tin'  .liagran.s,  Kig,  :!■.  <.„.  .naUe  the  eon- 
sn'^ion  clear,  the  or.lerof  work  heing  ..ractieally  as  „,  the 
nortfblio  already  (lescril.e.l.  ,   ,,■    >        ,:., 

^      To  make  the  I .  les,  a  s.nall  sa.l.ll.Ms  puneh  (    in.),  eo.tn. 
about  1.-.  eents,  wil'  he  re,,uire.l.     It  is  op-^.rated  l.y  a^  smart 
lu  with  a  hanuner,  the  eovers  Inking  hehl  u,,ou  a  hloek  o 
dw 1  as  a  support.      '•-••-  f''  ^  V'Z'rin'eth 

r,        The  punehing  ..f  th..  la.les  sh.a.M  l.e  left,  to  the  last. 

A  piece  of  fancy  e.ml  or  a  silk  l«,n,lace  serves  to  hold  the 

leaves  and  covers  together. 

VoTV      No  eeparate  work  in  colour  has  ..eeu  .ug.,est..l  for  tins  sfj^-.  '-"t  the 

aecoraU^of  ,Ly  ^the  artu-les  .n..e  it,  the  ....ur>e  ..11  fo. ..ua  ,.ul  .ntcrc.t.ng 

0^1  in  designing  with  coloured  pa,>ers  and  other  n>edn.n.s. 
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GEOMETRICAL   SOLIDS 

AMON(i  the  many  siihjects  of  school  work  in  which 
modem  tendencies  are  changing  tlie  methods  of  instruction, 
the  sul)ject  of  Geometry  has  received  a  large  share  of  at- 
tention. The  controversy  which  has  raged  with  varying  vigour 
for  the  past  decade  on  the  merits  of  Euclidean  geometry  as 
a  means  of  training  and  strengthening  the  logical  powers  of 
the  student,  seems  to  have  had  one  effect  in  calling  attention 
to  a  phase  of  the  subject  which  was  formerly  considered  to 
belong  chiefly  to  the  constructive  professi  !\s,  viz.,  "Descriptive 
Solid  (Tcomerry." 

While  this  subject  has  been  frmnd  to  be  more  than  ever  a 
necessity  for  students  of  engineering,  architecture,  and  tlieir 
allied  sciences,  it  has  also  made  great  pi'ogress  as  a  means  of 
general  culture  of  the  rea.soning  faculties. 

In  (Ireat  IJritain,  the  Tnited  States,  France  and  (lermany 
it  has  for  many  years  f()rnie<l  a  part  of  the  course  in  the 
Science  Schools  ;  and  the  opinion  of  many  caieful  observers  is 
that  its  ett'ects  as  a  mental  discijjline  are  ecjually  good  with 
the  purely  theoretical  geometry  of  earlier  (hiy  Taken  in 
conjunction  with  Euclidean  geometry,  it  seems  to  afford 
opportunities  for  applications  of  many  of  the  abstract  prin- 
ciples of  that  subject,  which  ap{)eal  to  stu<lents  who  would 
otliei'wise  be  apt  to  find  in  it  but  little  of  real  intere.st. 
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III  the  study  of  Descriptive  (leometry,  canlboaid  work  is 
distinctly  useful.  N<»t  only  can  a  series  of  typical  solids  be 
easily  constructed,  but  the  various  problems  involvui^'  sections 
of  thVse  solids  and  the  development  of  their  surfaces  may  be 
worked  ou .  and  practically  exemplifie.l. 

A  set  of  type-forms  of  solids  is  also  a  necessity  tor 
the  primary  teacher.  If  a  right  use  be  made  of  them 
they  are  a  great  aid  in  the  development  of  the  sense  of 
form  in  the  children  and  in  enabling  them  to  recognize 
the  various  tvpes  in  simple  everyday  objects  round  about 
them  The  type  models  are  also  very  useful  in  the  drawing, 
clay  modeUing  and  other  "occupations"  of  the   elementary 

school.  . 

In  this  chapter,  directions  are  given  for  the  construction 
of  such  a  set  at  a  cost  of  little  more  than  the  time  and 
trouble  in  making.  The  same  directic^ns  serve  for  the  con- 
struction of  the  set  on  a  smaller  scale  by  pupils  of  the  upper 
and  high  school  grades,  as  a  preliminary  and  concomitant  to 
the  study  of  theoretical  geometry. 

A  few  tvi)ical  examples  of  the  application  of  cardboard 
modelling  to  the  illustration  of  simple  problems  in  orthogonal 
or  orthographic  projecti.m  are  given  in  the  succeeding 
chapter;  also  some  practical  examples  of  the  working  out  ot 
some  of  the  dimculties  so  fre.iuently  occurring  m  problems 
which  involve  the  development  or  unfolding  of  the  enveloping 
surfaces  of  simple  and  composite  sohds. 

For  tools  and  appliances,  a  cardlumrd  knife  (see  Chap.  Vi), 
a  brass  edged  ruler,  a  coui)le  of  set  s.piares,  a  pair  of  com- 
l«isses  and  a  pad  of  stout  millboard  (strawboar<l)  to  protect 
the  desk  top,  will  complete  the  list. 
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K)i-  the  iiuitemis,  s.,ino  4  or  O-pIy  white  ..r  -iw  card- 
boa  n,  of  fuirly  jro,„l  quality,  will  I.e  r/.juiiv.l  for  the"  pupils- 
models.  For  the  teaelHu-'s  set.  8-ply  ca.dhoard  will  he 
necessary  if  large  models  are  to  he  c(.nst.n<.t(.d.  S.„ne  -ood 
liquu  glue  for  fastening  the  e<lges  of  the  models  t.>getherwill 
complete  tl:e  list  of  materials  for  this  course. 

The  cardboard  can  be  obtained  from  any  stationer,  or 
failing  that  most  printing  offices  keep  a  supply  of  good 
whit^  boards  and  will  usually  spa,-e  a  few  at  a  Veaso.mble 
price. 

The  drawings  giyen  are,  in  almost  all  cases,  the  deyelop- 
ment  of  the  solid.  As  suggested  in  thc^  earlier  chapters, 
the  pup.ls  may  use  drawing  bo,»ks  and  make  the  drawin<r  in 
them  hrst,  or  may  work  from  the  accompanying  drawrn.-s 
^lirectly  on  to  the  cardboar<l.  The  for.ner  n.e'thod  is  to  be 
preferred. 

Twelve  typical  solids  are  given  and  in  these  are  included 
the  five  known   as   "regular"  solids,   vi..,   the    tetrahedron, 
cube,  octahedron,  dod.cahe.lron  and  the  icosahedron      These 
regular  solids  may  all  be  containe.l  in  a  sphere  ;  that  is  to 
say,  the  angular  points  in  each  are  e(,uidistant  from  a  fixed 
point  withui,  which  is  therefore  the  centre  of  the  (.nvelopiny 
spherical  surface.      Students  of  trigonometry  will  not  need 
to  be  reminded  that  a  certain  relation  exists  between   the 
diameter  of  a  sphere  and   the   length   of  the    e<lge   of  any 
inscribed  regular  polyhedron.     A  simple  geometrical  method 
by  which  these  relations  may  be  obtained  graphically,  without 
recourse  to  mathematical  calculations,  is  given  in  the  diagram 
on  page  141.  * 

If  the  models  of  the  earlier  chapters  have  been  worked 
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out,  very  little  instruction  in  the  practicul  work  will  r-ow  be 
necessary.  The  dotted  lines  in«licate  that  the  cardboard  is 
only  "ludf-cut"  there,  to  allow  of  its  being  bent  with  a  regular 

angle.  . 

The  small  glue  flaps  should  be  one-quarter  ot  an  incli  m 
width  for  the  pupils'  models,  but  those  for  the  teacher's  hu-ge 
set  should  be  correspondingly  wider. 

ExKiuisK  1.     THE   VVm 

The  drawing  shows  the  best  method  of  making  the^iHlie, 
but  uses  up  a  larger  piece  of  canlboard  than   if   the   two 

t         surfaces  d  d  were  cut 


-2i" 


:>r 


K 


zr<^ 


out  separately. 

In    glueing    up, 

u.se    a    slip    of    stiff 

cardboard     for     a 

brush.    Scrape  a  thin 

film  of  glue  on  the 

ttap«  and  fold  it  into 

position       Hold  the 

joint  for  a  minute  or 

two  until  it  is  well 

set;    then    glue    the 

rest  of  the  flaps  and 

press  the  surfiices  d  d  into  position.    A  book,  or  other  weight, 

may  then  be  placed  on  the  cube  and  allowed  to  remain  until 

the  glue  is  quite  dry. 

NoTK.— The  thiokfci  the  cardbojird,  the  more  care  is  necessary  in  scoring  (half- 
cutting)  for  bending. 


Ex.  1.     The  Ccbb. 
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Ex.  2.     Till;  8yrAi;K  I'kism.  K\.  3.     Thk  TRiA.s(iiL.\R  PuisM. 

KxKiMsK  :].     THE   THIANCrLAH    I'HIS.M 

The  consti-iic-tiou  of  rlicsc  models  needs  no  explanation, 
the   same   order    of    ojierations 
hein^f   followed  as   in   the  enhe. 

E.\-kr(Isk4      the  TETRAHEDnoX 

This  solid  is  (piite  simple  in 
construction,  Init  accuracy  in  the 
drawing  nuist  he  insisted  on  if 
good  results  are  to  he  obtained. 

Glue  up  on  a  fi?st, and  when 
that  joint  is  set,  glue  the  remain- 
ing tiaj)s  and   press  the   fourth  ^^-  *•    '^^^  Tetkaheukon. 
face  against  them,  holding  carefully  until  the  glue  is  nearly  dry. 


^smi^mm^^^i^twii'A 


**.  --ivS 


I  j 
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ExKKdSK  5      THE   SQUARE    TYRAMID 


Another  method  of  developing  this  solid  is  sometimes 
used,  Imt  the  one  shown  gives  the  best  results. 

The  order  of  drawing  should  be  as  follows :  — Draw  a 
square  to  represent  the  base,  and  an  isosceles  triangle  on  one 
side  of  it.  Then,  with  the  side  of  the  triangle  as  radius,  and 
the  apex  as  centre,  describe  an  arc.     Cut  off  on  this  arc  the 

side  of  the  .s(iuare 

Tl 

2i' 


1              '^^^^^^ 

three  times  and 

"^^    ^~~~^^ 

join    the   points. 
Parallels  to  these 

1    'i,-'"        ■  '■  ^° 

lines  will  give  the 

glue  Haps. 
''             It  .should  be 

»-^^_3<^,J^^^;>^ 

noted  that  if  the 
pyramid  is  to  be 

Kx.  5.     The  SyiAKK  Pykamiu. 

of  a  given  height, 
a  little  problem 

in  solid  geometry  is  involved.  This  is  shown  in  the  diagram, 
where  A  B  =  given  height,  and  C  B  is  the  length  of  the 
median  of  the  triangular  faces  of  the  pyramid.  By  making 
C D=C B,  the  tru :;  shape  of  the  triangular  faces  is  obtained. 
Glue  up  on  a  first  and  when  dry,  glue  the  remaining  flaps 
and  press  the  base  firmly  against  them  unt'J  thoroughly  set. 

Exercise  6.     THE   OCTAHEDRON 

This  solid  presents  little  difficulty  in  construction,  but  is  a 
useful  exercise.  As  one  of  the  commonest  crystal  forms,  the 
completed  model  will  be  found  useful  in  the  nature  lessons. 
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KhrCATrONAL   HAN'hWoltK 

Stmlriits  of  (Icsciiptivc  ^'coniftry  will  al.so  find  it  assist 
in    inakii)^  its  ortho- 
^'lapiiic  projections. 

In  ^lM('iii«j:up,  tlic 
onler  ivc'oiumciulcd  in 
tlic  caso  of  the  cuIk' 
should  1)0  followed, 
(line  tho  Hap  at  a  and 
carry  it  acrosH  to  the 
e<lgo  a.  Hold  this 
joint  until  set,  and 
then  glue  two  of  the 
other  Haps  and  press 
down  one  of  the  tri- 


m: 


them 


Ex.    0.       Tilt   Ol  lAlIElJHON, 

angles.     Kej)eat  for  the  remaining  triangle  and  hold  unt 


il  set. 


ExKH.iHK  7.     THK   HEXA(;ONAL   1     .SM 


Ex.  7.     The  Hkxaoo.nal  Pbism. 


Ex.    8.     TlIK  OcTAUONAL  PkISH. 
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KxKUd.HK  «.     THK  ()(TA(;().\AI.    I'KISM 

Tlu'so  two  solids  nM(uin'  litth-  cxulaiiatioii.  I)ia\v  caif- 
fully.  ami  in  ^'luciii^'  ii|>  n«»tc  that  the  cl^'c  maikcfl  ,i  should 
always  Ik;  ^HiumI  first.  \\\  so  doiii^j.  the  smfaics  irUhont  //ajjn 
are  loft  to  he  pivssed  down  into  position  last  of  all. 

This  order  has  hrcn  oh.scrvcd  from  the  cmIk'  onwards, ami 
ii'wvH  much  better  re.sults  than  are  olitained  if  ;4lue  flaps  are 
left  on  the  hist  surfaee,  to  hv  tueked  in  whm  covered  with  wet 
j,due. 

K.XKUdsK  It.     TIIK   CVIJN'DKK 

This  is  a  somewhat  «li(li(uit  model,  l»nt  within  the  power 
of  most  pupils,  und  withal,  interestin^r 

Having'  deeided  on  the  hei^dit  and  <liaineter  of  the  .solid. 

t  [)  *«^  pieces    (.f    card     for    the 

end.s. 
3f 

I 

Kx.    )».       TllK   Cvi.IMtKfi. 


The  rectan^^ular  piece 
will  attord  the  pupils  an 
opportunity  of  applyini; 
their  knowledge,  of  the 
relation  Itetween  the  cir- 
cumference and  the  diameter  of  a  circle,  the  len^'th  of  the 
oblonjr  Leincr  the  cirnim/fn'iirt  (»f  the  circular  v\u\  pieces. 
The  width  is  the  height  of  the  cylinder.  The  -lue  Hups  are 
added,  and  .scaHoped  on  the  long  edges  as  shown.  Stout 
manilla  tag  paper  is  hest  foi-  the  curved  surface  of  the 
cylinder. 

Glue  up  at  a  fii-st,  and  put  the  ends  on  afterwards,  one  at 
a  time. 


KDICATIONAI,   IIANDWOKK 
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KxKKrij'K  in     THK  CONK 

The  cone  sluMiM  not  he  jittrniptc*!  until  tin-  cvlindir  lias 
Ikhmi  siKctvsst'ullv  constnuttMl,  (Minsidcialil*'  drt'tnt'ss  Immm"  if 
•imrod  in  niakinj^  a  nrat  joh  of  it. 

'I'lic  tU'vi'lopincnt  is  an  interesting'  proMcni  and  may  \»- 
(lescTilH'd  as  ln'in<i;  nhtained  l>y  laying,'  the  rone  on  its  siile 
on  the  jMiper,  an<l  rollin<;  it  round,  the  tip  hein-,'  kept  in  one 
position.      To    draw    the 

development,  lay  down  a        |, 34:'_  _^ 

line  e(|ual   to  the  len<;tii       g" 

of  a  line  from  the  tip  of 

the  cone   to  a    point    on 

the  eircumference    of  its 

hase  (the   hypotemi.se   of 

the   generating'  triangle). 

With  this  line  as  radius, 

describe  an  are.     The  length  of  this  aie  nmst  he  made  e<|ual 

to  the  cireumferenee  of  the   base.      The  sini|ih>st   method  of 

doing  this  is  to  cut  a  narrow  slip  of  cardboard  and  mark  the 

cireumferenee  (calculated    from    the   diameter,  as    in    Kx.   U) 

upcm  it.      By  bending  the  slip  <(f  cardlx.ard    round    the  arc 

the  length  of  the  circunderence   is  easilx    trai»sferie<l   to  the 

[wipei-. 

As  in  the  cii.se  of  the  cylinder,  stout  manilla  tag  [)aj)er 
.slumhl  be  u.sed  for  the  curved  surtjicf  of  this  mo<lel  ;  card- 
board being  dithcult  to  bend  evenh  The  ba.se  should  be 
glued  on  after  the  upper  p«ortion  is  set  the  curvf-d  siirface 
being  held  carefully  in  iK)sition  on  the  cir-cumference  of  the 
base. 


K\.    Id.     TifK  (lOK. 


o 

OS 

a 
2 

b 
o 
u 


a 
o 


00  ■^ 

g  £ 

'■<■<  a 

6  * 

S5 


ft. 
o 


o 

o 


s 


I 

9 

1 

8. 


3 


a 


i 

s 


§     f 


2 

9 

■a 


as  <0 


e 

!2 
'2 

O 
JS 

*:> 

s 
« 

3 

O 

t 

s. 

o 

b 

•  a. 

Is 

O 

•v 

*   c 

b"   «« 
o    ® 

I  £ 

£    X 

•5  ^ 
O  .5 

^  :e 


s 


0* 

9 

_o 

o 

K 
■^ 

c 

u 

a 


a 
o 
u 
« 

.a 


« 

■A 


bfi 
s 
.S 

9 
? 

«M 
O 

"O 

B 

e: 

43 


hi 

'3 

s 

8. 
I 


a. a 

-  b 

.   B 


B 


I 


"^  -  b 

^   S.2   B 
.ill  I 

i  e»*  §  « 
•^   ..•  '*   ..• 

£   a  5   a 


EDUCATIONAL   HANDWORK 


141 


EXKRt'ISK    11. 


THE  ICOSAHEDUON 

Tliis 


Ex.    II.     Thk  IcOSAU£DRON. 


UK  )<  1(^1      is 

(liiite  siniph;  in  con- 
struction, hut,  owin*,' 
to  the  huge  nunihei- 
of  surfaces,  great  ac- 
curacy isneces.sarv  in 
the  drawing  and  lialf- 
cutting. 

In    glueing    up, 

the  usual  order  should  be  followed,  the  flap  and  edge  marked 

a  a  being  fastened  first. 

Exercise  12.     THE    DODECAHEDRON 

The  drawing  is  the  worst  part  of  this  model,  which  is  not 
nearly  so  formidable  a  problem  in  construction  as  it  appears. 

Commence  by  drawing  a  circle  and  dividing  the  circumfer- 
ence into  five  equal 
parts.  By  joining 
these  alternately,  the 
central  pentagon  is 
obtained  The  con- 
struction of  the  other 
five  pentagons  can  be 
readily  followed,  and 
the  other  half  is 
easily  dmwn. 

Draw  and  cut  with  great  care,  and  glue  up  joint  by  joint 
from  the  centre  until  the  nuxlel  is  complete. 


Ex.   \i.     TirK  I)(>nKc.\iiKDRO\. 
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DESCRIPTIVE   GEOMETRY 
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In  the  exam])los  given  in  this  chapter,  the  solids  are  shown 
in  "plan"  and  "elevation,"  the  ground  line  being  indicated  by 
the  letters  X  Y.  This  is  the  usual  method  adopted  in  works 
on  Descriptive  Geometry,  the  portion  of  the  paper  above  the 
X  Y  line  being  the  vertical  plane  of  projection ;  the  portion 
below,  the  horizontal  plane.  * 

The  developments  are  obtained  from  the  plans  and  eleva- 
tions, thus  forming  useful  and  practical  exercises. 

It  should  be  noted  that  the  solids  are  assumed  to  be  cut 
in  half  by  a  "plane  of  section,"  and  that  one  portion  only  is 

shown  ready  to  cut 
out  and  glue  up. 
Both  portions  of 
the  solid  should, 
however,  be  con- 
structed, although 
it  has  not  been 
deemed  nece^^sary 
to  show  the  second 
portion  on  a  separ- 
ate diagram.  A 
very  little  thought 
will  enable  the 
otluM"  portion    so   as  to   form    the 
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student  '.o  eou.struct 
complete  solid. 


tli« 


142 


!B 


liW5k.isQ,Y-i.>apW- 


KDUCATIOXAL  HANDWORK 


143 


KxKKcisK  1.  A  cube  of  '2^  inch  tMlge  cut  by  a  plane  of 
section  {A  li)  inclined  at  30"  to  the  horizontal  plane. 

Draw  a  square  {€)  representing  the  lower  face  of  the 
cube ;  add  D  and  E,  their  widths  being  obtained  from  the 
elevation  {d  and  e).  The  faces  G  G  are  shown  in  the  elevation, 
and  F\^  equal  to  their  longest  edges. 

Add  the  glue  flaps  as  shown,  and  m  glueing  up  commence 
at  a  a,  leaving  F  until  the  last. 

Exercise  2.  A  triangular  prism,  standing  on  its  en<l,  is 
cut  by  an  oblique  plane  havint<  an  inclination  to  the  horizontal 
plane  of  4.>°  {A  B  in 
diagram).  To  find  the 
true  shape  of  the  sec- 
tion, and  construct  the 
model. 

The  plan  and  ele- 
vation sh()uld  l)e  drawn 
by  each  pupil — the  plan 
first — then  the  eleva- 
tion projected  from  it 
and  the  section  line 
shoAvn.  Next,  (haw  the 
development  of  the  rectangular  faces— transfer  the  heights  of 
the  points  of  intersection  of  the  cutting  plane  and  the  angles 
of  the  prism  as  shown  in  elevation,  anil  add  the  flaps  and 
the  triangular  face. 

The  true  shape  of  the  section  is  found  by  making  a  tri- 
angle with  its  sides  e(]ual  to  d  «/ respectively.  It  is  better  to 
!nak(»  this  piece  m.parnte  from  the  <levclopment  and  to  glue  it 
on  last  of  all. 


Ex.  2 
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ExKiicisE  3.  A  square  pyiamid  is  cut  by  a  verti- 
cal plane  of  section 
{A  B  in  diagram). 
Find  the  true  shape 
of  section  and  con- 
struct model. 

1  )raw  rectangle  C 
(shown  in  plan)  — 
then  the  surface  D. 
The  rest  of  the  draw- 
ing is  easily  followed 
if  the  square  pyramid 
in  the  previous  chap- 
ter has  been  made. 
Exercise  4.  A  hexagonal  prism  is  cut  by  an  oblique 
plane  inclined  at  40°  to  the  horizontal  plane  {A  B  in  diagram). 
Find  the  true  shape 
of  section  and  con- 
struct model.  J 

This    exercise       '\  .  /   (  .    "S-^        p.vei.,pm«^t 

requires  very  Httle 
explanation,  as  it 
follows  the  lines  of 
the  triangular  prism 
except  in  the  finding  * 
of  the  true  shape  of  ^ 
section.  This  must  be 

projected  as  shown,  j,^  ^ 

but  in  other  respects 

the   order  of  work  is  precisely  as  in  the   triangular  prism. 
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Ex.  5. 


Exercisf:  o.  a  square  {nj-funid  is  cut  l>y  an  o])li(iuo  plane 
inclined  at  27'.  Find  the  true  shape  of  section  and  construct 
the  model 

Draw  plan  and  elevation;  show  section  Vuwi  in  elevation 
and  draw  projectors 
(chain  lines   in  dia- 
gram) from  it  to  show 
section  in  plan. 

Draw  the  com- 
plete development, 
then  parallels  to 
l)a.ses  of  two  triangu  - 
lar  faces  as  shown,  at 
distances  ecpial  to  d 
and  e  in  the  eleva- 
tion.     J(»in  their  extremities  and.  obtain  faces  /'and  G. 

The  true  shape 
Development  <>f  tlic  scctiou  is  ob- 

tained partly  from 
the  plan,  an<l  partly 
from  the  elevation, 
as  shown. 

Glue  up  as  be- 
fore, leaving  section 
piece  until  the  last. 
EXEHCISE  6.     A 

hexagonal   pyramid 
is  cut  by  an  oblique 
plane  inclined  at  35°. 
Find  the  true  shape  of  the  section  and  construct  the  model. 

10 


Ex.  6. 
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Draw  plan  and  elevation  and  tlic  lino  A  B  to  show 
section  in  elevation.  The  dotted  projectors  from  A  //^ive  four 
points  in  the  plan  of  section,  hrt  <•  ami  d  must  he  ohtained  by 
construction.  The  method  is  shown  in  the  elevation,  and 
explains  itself. 

Draw  the  complete  development  draw  faces  i5^  and  F — 
the  other  faces  can  he  drawn  when  the  lengths  of  6"'  and  G^ 
are  transferred  from  tlu;  construction  in  the  elevation. 

The  true  shape  is  projected  fiom  the  elevation,  the  widths 
being  obtained  from  the  plan  of  the  section. 

Exercise  7.    A  cylinder  is  cut  by  an  ol)li(iue  plane  inclined 

at  40'.  Find  the  true  shape  of  section 
(an  elli[)se)  and  construct  the  model. 
Draw  plaii  and  elevation  and 
divide  th(^  ciicumference  of  the  plan 
into    any    number    of    e<{ual    parts. 

Through  the  points 


thus  oljtained  draw 
a  series  of  vertical 
ordinates  across 
the  plan  and  up  to 
the     section    line. 
From  the    section 
line  erect  a  num- 
ber of  perpendicu- 
lars ;    make    C  D 
parallel  to  A  B  and  cut  ort' the  length  of  each  ordinate  in  the 
plan  on  the  corresponding  perpendicular  to  the  secti(m  Hue. 
A  fair  curve  A  <lrawn  through  these  points  will  give  the  ellipse. 
For  the  development,  draw  the  lectiuigle  ;   with  a  pair  of 
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divi.lers  step  off  distHnc.s  e(,ual  t(,  the  divisions  on  tlHu-ircum- 
omico      Erect  vertical  lines  fr„n.  these  points;   tmnsfer  the 
lieights  from  the  elevation,  and  trace  a  fair  curve  throu<di  tiie 
points  thus  obtained.  ^ 

(Jlue  flaps  are  m,uired  on  the  straight  edge,  as  in  the 
cyhnder  m  ('ha,)ter  A  II,  l>„t  it  is  Letter  to  do  without  flaps 
on  the  curved  edge,  and  to  fix  the  elliptical  section  piece  l»v 
means  of  a  strip  of  "  passe-i«irtout "  binding.  This  .should 
he  snipped  with  the  sci.s.sors  at  fre.pient  intervals  aioiu,  one 
edge  and  fastene.l  to  the  elliptical  piece  first.  After  the  ellir)se 
ha.s  been  axed  in  positi(,n,  the  wh..le  model  may  be  covered 
wiih  white  paper  to  give  a  neat  finish. 

ExKHcisK  H.     This  is  a  simple   example  of  the  "  inter- 
I>enetration     of  two 

sohd.s,  the  larger  cvl-        I  |^,    „ 

iiKler  being  pierced 
by  one  txf  half  the 
diameter. 

To  obtain  the 
development  of  the 
hole  in  the  lar«;e 
cylinder,  the  segment 
of  the  plan  from  ^  to 
B  should  be  divided 
into  a  number  of 
equal  parts.  These 
are  carried  to  the  elevation,  and,  in  turn,  to  the  development 

After  glueing  up  the  cylinder.s,  the  smaller  of  them  is 
simply  puslK.l  into  the  hole  in  the  huge,-,  no  fastening  Ix^ing 
necessary.  ^  ^ 
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RAFFIA   WORK 

No  manual  on  Erlucational  Handwork  is  coniploto  without 
somo  reference  to  work  in  Itatfia :  a  nmtcrial  us.'.l  ihy  manual 
tranung  purposes  more  exten.siv(>ly,  porhaps,  than  a.iv  other 
except  wood.  The  product  of  a  JMmhigascar  i>alni,  h  is  un- 
excelled for  toughness,  pliability  and  resistance  to  dccav.  In 
form,  It  consists  of  narrow  strands  or  blades,  from  two^o  six 
feet  long,  of  a  pale  yellow  or  straw  coj.mr,  which  come  braided 
mto  hanks  weighing  fnmi  a  half  to  one  and  a  half  pounds. 

Formerly  its  chief  use  in  the  western  woild  was  by  florists 
and  horticulturists  for  tying  flowers,  plants,  etc.  ;  but  in  the 
search  for  material  foi  \  lumdwc.rk  its  grea    possibilities 

were  soon  recognized,  i  n,l  it  has  been  widely  a.lopted   by 
teachers  of  manual  training:  the  world  over. 

Raffia  may  be  used  wita  advantage,  in  some  form  or  other 
from  primary  to  advanced  grades.  Foi-  beginners,  rafKa  wind- 
mg  IS  very  suitable.  Later,  rafKa  and  canvas,  raflia  weaving, 
raffia  braiding,  raffia  sewing,  etc.,  may  be  taken  up. 

Raffia  may  be  obtained  from  the  school  supply  houses 
either  in  its  natural  colour  or  dyed  in  many  attractive  hues 
Some  teachers,  however,  may  prefer  to  ilye  it  for  themselves 
or  may  wish  the  pupils  to  have  the  ex[)erience.  For  ^h'S 
purpose,  some  of  the  hou.sehold  dyes  sold  in  the  stores  may  be 
used,  but  as  these  are  nearly  all  aniline  preparations,  it  is 
better  to  follow  the  example  of  the  Persians,  who  refuse  to 
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allow   the  MX'  of  iiMiliiic  (Ives  in  their  Cimoiis  ni«:s,  aii<]  use 
vegctalih^  «Jv«'s  excliisivclv. 

In  many  districts.  oM  iK.iiM'wivcs  still  have  icci|K's  for 
good  «l\«'s  made  fmin  plants.  l.arU,  hcrrics,  etc.,  wliicli  arc  cx- 
eollent  for  ('(.lourin;,'  rallia.  'I'lif  f.dlowiiiu  arc  a  few  simple 
formulas  for  those  who  may  wish  to  try  their  hand  at  dvein^' 
the  material  instead  <.f  pnrehasin;;  it  ready  dyed  from  the 
stores  : 

A  solution  made  l>y  soakin<;  the  <j:reeii  outer  eoverinj;  of 
walnuts  or  l.utternuts  <;ives  a  nVh  brown,  lirown  ean  also  he 
obtained  hy  a  decoction  <»f  lo^^uood  extract,  the  colour  varying 
according  to  the  strength  of  the  solution.  The  radia  is  steeped 
in  the  .solution  for  ahout  a  (|narter  of  an  hour  and  then  hung 
up  to  dry. 

For  some  colours  a  "niordant"  is  re<piired  to  make  the 
coloui's  adhere  to,  or  enter,  the  fihres  of  the  raffia.  To  dye 
raffia  red,  it  must  first  he  .soaked  in  a  solution  of  pota.ssium 
bi-tartrate  (cream  (»f  tartar),  which  acts  as  a  mordant,  and 
then  stee[)ed  in  a  s(>lution  of  cochineal. 

For  yellow,  an  alum  monhmt  mu.st  be  used,  tlu^  raIHa 
l)eing  soaked  for  about  a  day  in  a  solution  of  common  alum  in 
water.  A  bath  composed  of  extract  of  fustic  and  water  is  then 
prepared,  and  the  raflia  is  boiled  in  this  for  fiftecui  minutes. 

When  mordants  are  u.sed  it  is  best  to  rin.se  the  raffia  in 
clean  water  after  dyeing,  to  prevent  the  coloiu-  conuUg  off  on 
hands  and  clothiny;. 

RAFFIA    WINDING 

For  beginneis,  the  winding  of  raffia  upon  cardboard  or 
pasteboard  forms  is  to  be  re-jommended.     As  the  wliole  of  the 
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cunDtoarii  Is  covrir)        i,    \]>h\  ur  colour  uill  srrv*-,  juhI  oiii 
puckii)}^  l»ox»'s  can  In5  iiili/.  <,  with  mlvaiit.t^^c. 

To  prcjMire  for  tin  w.  l  in  clnss,  a  liank  of  laftia  should 
be  untwisted,  soakeil  it-  wni  r  for  a  few  minutes,  and  tlien 
hung  up  to  (h'ain. 
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An  excellent  first  exei-cise  is  a  napkin  ring,  the  form 
being  a  piece  cut  tVom  a  postal  mailing  tul)e  with  a  tine 
saw.  If  mailing  tuhts  aie  not  available,  a  plain  strip  of 
stout  cardboard  may  bo  rolled  into  a  cylindrical  form  and 
the  ends  fastened  together  Avith  liquid  glue.  To  conuuence 
the  winding,  a  strand  of  raffia  should  be  taken  by  the  root 
end  and  straightened  by  being  passed  between  the  finger  and 
thumb.  The  first  turn  on  the  cardboard  ring  may  be  fastened 
with  a  dab  of  glue,  or,  better  still,  l)y  tying  with  a  st^uare  knot 
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(s«'r  ('li;i|>.  \),  Itaviiiu  ;iii  «'inl  <»ra  (M>ii|Mr  nf  jiuIm-s  in  Ifii^jth 
{m>v.  I'i^'.  I  ).  'I'liiii  attrr  tiini  is  tlini  wtinrnl  on,  vm-U  turn  Jii>t 
iiH'ctiii^  ill*'  picviuiis  one,  without  ovcrlappinj;;.  VVIicii  tlif 
canlhoiinl  form  has  hvvu  coiuph'tcK  covi'n'd  hy  tlu»  raMia,  a 
st'foml  layer  is  wound  on  ;  care  hciii^'  taken  this  time  to  over 
hip  tlie  Joins  l>etween  th(!  first  winding;.  When  a  strand  of 
rutlia  is  nearly  used  up,  a  second  one  should  l»e  tied  firmly  to 
it  with  a  sfjuare  knt»t;  the  knot  heinj^'  so  arran;:e(l  as  to  l»e 
inside  the  rin<^  when  wound. 

Thissim[)le  exerc'iso  is  ea|mi»le  of  many  variafi«ins  in  finish, 
or  may  Ih^  left  plaiidy  woiuid  n^  deseiihed.  A  simple  and 
pleasing  decoration  for  veiy  y«>un«;  pupils  is  ti.rmcil  l>y  tvinjx 
the  ring  round  the  mitldle  with  a  strand  of  eolourcd  ratlia  or  a 
piece  of  rihhon.  Another  favourite  method  for  hepnners  is  to 
finish  the  ends  of  the  ring  by  Inittoidioliii''  the  ed<'es  with 
coloured  wool  or  yarn.  AdvaiK  'd  pupils  may  also  weave 
attractive  patterns  with  coloured 
raffia  and  a  tapestry  needle,  or 
may  work  monograms  upon  the 
face  of  the  napkin  ring  with 
wool  or  silk  (.see  half  tone  illus- 
trations). 

Ai-ising  out  of  the  napkin 
ring,  useful  matchdiolders  may 
l)e  made.  'J'he  ho<ly  is  mad(^ 
just  like  the  na[)kin  rin;_,  and 
then  sewn  to  a  hroader  ha.se. 
covered  in  Fig.  2,  and  consists  of  a  ring  of  car<ii>oard  wou"d 
with  raffia  of  some  contra.sting  colour.  As  young  pupils  find 
it  difficult  to  cut  out  these  rings,  it  is  a  goo<l  plan  to  have  them 
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cut  l)y  sonior  pupils.  TIh»  ciiiulHi"  hole  in  tlic  nii(l«llo  is  formed 
with  a  "  wad-cuttci-,"  to  he  ol)tjiine<|  for  a  few  cents  at  the 
hardware  stoies.     Armed  with  a  hammer  oi*  mallet,  and  a 


Fi(i.  2n.     A  SiMPLK  Rakkia  CovKREi)  Box. 

Mock  of  wood  for  a  support  or  pid,  a  small  boy  Ciin  cut  out 
the  centres  with  a  wad-cutter  quite  easily. 

liy  increasing  the  heiglit  of  the  body  of  the  matchdiolder, 
a  hat  pin  holder  may  be  constructed,  and  forms  a  pleasing 
present  for  mother  or  Itig  sister. 


KDICATIONAL   HANDWOIIK 


1  .')'> 


Tlic  illustration  shows  other  uses  for  small  ring's  wound 
with  ralha,  sovoral  of  them  Iumiij^  joined  tofjjothcr  l»y  "  Uattcn- 
Ikt}^"  stitching,  to  form  a  tahle  mat  and  a  whisk-holder. 

A  still  fni'ther  development  of  the  same  i<lea  is  seen  in  the 
ilhisti-ations  of  boxes  of  various  kinds.  Some  are  without 
covers,  hut  tlu;  majority  have  them  woven  in  .some  pleasing 
design.     The  simplest  fonn  of  cover  is  ma«le  in  the  .same  way 
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as  the  base  foi-  the  match-hold(>r,  the  hole,  in  the  centre  heing 
filled  in  with  a  spider's  web  pattern  in  coloured  ratlia.  The 
cover  is  hinged  to  the  box  by  .sewing  with  th^  same  material. 
The  insides  are  lined  with  coloured  [)apef,  cotton  or  silk, 
according  to  circumstances.     (See  Fig.  'la.) 

Various  table  mats  lufiy  also  ])e  made  by  covering  canl- 
])oard  as  « Inscribed. 

If  a  woven  pattern  is  desired  for  the  to[),  care  nnist  l)e 
taken   to   start   with  a   projier   munber    of  spokes    radiating 
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towards  \]\v  circmnrcrciicc.  V'v^.  :J  sliows  the  nu'tliod  of  work, 
tlic  circh;  Ikmh;;  first  dividt'd  into  an  od<i  nuniljer  for  the  long 
ypokos,  the  half  spokes  being  placed  between.  It  w  ill  be  seen 
that  an  odd  number  of  long  spokes  is  necessary  so  as  to  change 
the  onlcr  of  "  under  and  O'.  or"  every  revolution  of  the  weaver. 
Connnencing  at  the  centre  with  a  blunt  needle  threaded  with 
a  strand  of  ralfia,  the  weaver  is  passed  alternately  under  and 
over  the  spokes  until  the  outer  holes  are  reached.  The  border 
is  formed  ])y  winding  raffia  of  some  other  colour  through  the 
spoke  holes  and  round  the  rim  (see  half-tone  illustrations); 

the  spaces  between 
the  httle  triangular 
patterns  thus 
formed  being  filled 
by  weaving  a  num- 
ber of  strands  of 
some  contrasting 
colour  round  and 
round  the  circle  to 
form  a  full,  raised 
edge. 

Later  on, 
when  the  method 
of  drawing  an  el- 
lipse has  been 
mastered,  elliptical  boxes  may  be  constructed  in  the  same 
manner.     (See  Fig.  4/a) 

Attractive  covers  may  also  be  ma<le  by  winding  a  piece  of 
No.  2  reed  with  plain  raffia  and  sewing  it  into  a  circular  form 
with  coloured  I'aflia  or  varn. 
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Another  good  exercise  in  winding  is  the  making  of  pic-tiiie 
frames,  the  simplest  being  a  circular  one  made  like  the  hase  of 
the  match-holder.  Care  must  be  taken  to  keep  each  tuiu 
of  the  raffia  on  a  radial  line ;  or,  as  it  may  be  put  to  young 
pupils,  "  pointing  to  the  centre." 

An  elliptical,  or  so-called  "oval"  frame,  is  also  a  favourite 
one  and  presents  no  difficulty  in  winding.  The  elli[)se  should 
})e     drawn     with 
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pins  and  string  or 
thread,   as   shown 
in  Fig.  4.     Fig.  4a 
shows  the  method 
of  finding  the  posi- 
tion   of   the    pins    *■ 
(the  foci  of  the  el- 
lipse). With  radius 
O   A    and   centre 
C,  cut  oft'  the  two 
points    as    shown 
on  major  axis.    In- 
sert pins  at  these  two  points  and  also  at  C,  and  tie  a  piece  of 
thread  round  them.      Take  out  pin   at  C  and   siil)stitute   a 
pencil  and  draw  the  curve  as  shown  in  Fig.  4. 

For  the  decoration  of  these  frames,  a  method  ottering  a 
wide  scope  for  originality  is  to  braid  a  narrow  plait  and 
apply  it  in  various  patterns  by  sewing  on  the  face  of  the  frame. 
A  three-strand  plait,  each  strand  having  two  pieces  of  raffia  in 
it,  is  quite  heavy  enough  for  this  appliipie  ornament. 

The  edges  of  the  opening  and  of  the  outside  may  also  be 
buttonholed  or  oversewn  with  coloured  yarn  with  good  ertect. 
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KectHiij^nihir    fi-amos    refjuirc    spocial    treatment    at    the 
corners,  for  if  these  are  left  square  the  ratUa  sUps  back  fioiu 


Fig.  4b.     An  Elliitical  Kaffia  Uovereu  IJox. 

the  angle.     To  overcome  this  the  cai'dhoard  should  be  rounded 

on  the  outer  angle 
as  shown  in  Fig.  4r. 
The  inner  angle  is 
left  S(juai3,  but  a 
rounded  effect  is 
pi'oduced  by  the 
overlapping  of  the 
raflia  in  win* ling. 
In  all  the 
frames  the  pic- 
tures may  be  attached  to  the  back  by  a  few  dabs  of  licjuid 
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glue,  or  a  biiek  of  plain  cardboard  may  be  sewn  on  with  a 
fancy  stitch,  leaving  an  opening  through  which  the  picture 
may  be  slipped. 

RAFFIA  AND  CANVAS 

Many  useful  articles  may  be  made  of  coarse  canvas  by 
weaving  various  patterns  in  it  with  coloured  rallia,  using  the 
blunt,  large-eyed  tapestry  or  rug  needles.  Needle  books,  pin 
cushions,  .sachets,  mats,  blotter  covers  and  bags  are  articles 
suital  )le. 

This  forms  an  exceUent  introduction  to  needle  work ; 
for  many  stitches,  such  as  oversewing,  hennning,  .seanniig, 
button-hole,  herring-lutne  and  blanket  stitch  can  be  easily 
taught  in  it.  The  large,  free  motions  ueces.sary  for  these 
stitches  in  raffia  canvas  woik  come  veiy  propei-ly  as  a  pre- 
liminary to  the  finer  woik  of  actual  sewing,  for  young  pupils. 
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RAFFIA  WEAVING 

Weaving,  the  great  primitive  occupation,  is  always  attrac- 
tive to  children  inall  its  forms,  and  raftia  offers  convenient 
and  suitable  medium  for  its  practice. 

The  box  covers  described  earlier  in  this  chapter  are  a 
good  introduction  to  weaving  for  older  pupils,  but  exercises  in 
weaving  on  looms  or  frames  will  be  foun(l  an  interesting  and 
profitable  study  for  quite  young  pupils. 

Simple  looms  or  frames  can  be  piuchased  for  school 
purposes;  or,  if  a  woodworking  department  is  at  hand  in  the 
school,  frames  can  l)e  made  from  a  few  slats  fastenetl  together 
at  the  corners.  Failing  this,  a  .slate  franu;  will  do  very  well, 
and  should  b(!  prepai'ed  by  driving  a  row  of  small  brass  pins 
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across  tlie  end  pieces,  about  a  quarter  of  an  inch  apart.  Ifouud 
these  pins,  strands  are  tightly  stretched  to  compose  the  warp. 
The  weft  is  inserted  by  means  of  a  bodkin,  or  otlier  long 
needle,  such  as  a  kindergailen  weaving  needle,  with  a  large 
eye,  altei-nately  over  and  under  from  side  to  side  until  fim'shed. 
When  the  weaving  is  completed,  the  loops  of  the  warp  are 
lifted  from  the  nails,  and  the  mat  is  complete.  If  a  neater 
finish  is  (lesire<l  the  edges  may  be  oversewn  or  stitched  with 
coloured  yarn. 

Such  a  mat  is  greatly  prized  as  a  furnishing  for  a  doll's 
hou.se  or  may  even  be  used  as  a  table  mat.      Or,  two  such 

mats  joined  by  loop.s  of 
yarn  or  rafha  at  the  back 
will  make  an  effective 
l»ook  cover.  A  good 
finish  may  be  obtained  by 
forming  a  raised  border 
by  laying  in  two  or  three 
strands  of  raffia  under 
the  button  -  holing  or 
oversewing. 

A  nice  circular  mat 
for  the  table  may  be 
formed  upon  a  stiff  piece 
of  cardboard.  Fig.  5 
shows  the  preliminary 
stage,  and  Fig.  6  the  finished  mat.  In  marking  out  the 
cai<lboar(l,  an  odd  number  of  spokes  must  be  chosen.  Care 
is  necessarv,  as  in  all  forms  of  weaving,  not  to  draw  the 
weft  too  tight ;    while  at  the  same  time  it  nmst  be  pres.sed 


Front  , 

\\  1 

A\ 

nil 

M  ffil      / 

^ 

r 

^o/Zy''^ 

- 

% 

1 

"^  Bac 

k 

Fio 


EDUCATIOXAL   HANDWORK 


161 


or 


oversevvinj^'    should 


snugly   against   the  pivee.ling    row.      Wlici   the    weaving  i.s 

C()nipleto<l,  the  card  is  removed  from  the  hack  and  the  outer 

edge  finished  with  a  hroad  han.l  of  blanket  stiteh  or  Imtton- 

hohng.     Children  fin<I  these  stitches  rather  difficult  for  the 

central  hole,  and  therefore 

simple 

be  used  inside. 

Cushion  covers  for  ham- 
mocks, canoes,  and  other 
outdoor  ii.ses  are  exercises 
which     appeal     to     senior 

pupils.     For  their  construc- 
tion,  a  simple  frame,  such 

as  that  shown  in  Fig.  7,  is 

necessary ;  also  a  long,  flat 

needle     of    .some     smooth 

hardwood.      The    warp    i.s 

stretched  tightly  from  eiic 


Fiu.  6.     A  Raffia  Tabli  Mat. 


to  end  of  the  frame  and  held  in  the  .saw  cuts,  four  to  six 
niches  of  raffia  being  left  outside  the  frame  on  each  end.     The 
weft  is  then  inserted  by  means  of  the  long  wooden  needle 
and  when  completed,  the  whole  piece  is  lifte/1  from  the  saw 
cuts  and  a  second  one  woven.     The  ends  are  formed  intf)  a 
fringe,  and  in  sewing  together  to  form  the  cushion  cover  the 
two  halves  are  so  placed  as  to  form  a  fringe  on  all  four  edges 
of  the  cushion.     Suitable  decf)rations  are  formed  l)y  weaving 
m  bands  of  raffia,  five  or  six  strands  in  wi<lth,  of  different 
colours.    If  a  band  bonier  is  recpiired,  strands  of  the  neces.sary 
colour  .should  also  be  laid  in  the  waip.     For  large  cushions 
several  pieces  of  raffia  should  be  used  for  the  weavers. 
II 
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Bofoie  loaviii},'  the  inuttiT  of  weaving,  it  may  be  weU  to 
point  out  that  in  the  author's  experience  it  has  been  found 
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that  children  are  usually  satisfied  with  one  weaving  example, 
the  process  being  somewhat  monotonous  and  full  of  repetition. 

RAFFIA    BRAIDING 

Braiding  Avas  referred  to  incidentally  as  an  appli  •  •; 
decoration  for  the  frames  which  were  made  by  winding  ra.  i 
upon  cardboard,  and  a  few  hints  as  to  the  method  of  procedure 
in  teaching  braiding  or  plaiting  are  now  given. 

Commence  with  a  simple  thiee-strand  braid,  taking  three, 
six,  or  nine  strips  of  raffia,  according  to  the  size  of  braid 
desired.     Tie  these  firmly  together  by  an  overhand  knot  and 
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pin  tlicin  securely  to  the  edge  of  the  desk,  tlu^  window  sill, 
the  ihulo  moulding,  or  other  convenient 
place.      Divide   the   strands   into   three 
portions  and  Itraid  evenly. 

When  a  new  stmnd  rocjuires  to 
he  inserted,  the  pieces  should  not  be 
joined  by  tying,  but  the  new  piece 
shouhl  be  laid  in  as  shown  in  Fig.  8. 
After  a  turn  or  two,  the  new  piece  will 
be  firmly  held,  and  the  ends  may  be 
cut  off  close  to  the  braid.  Bniids  of 
four,  six,  eight,  ten  and  twelve  strands 
may  afterwards  be  taken  up,  an<l  will 
present  no  ditticulties  after  the  first 
few  rows. 

After  a  pupil  has  prepired  five 
or  six  yards  of  braid,  several  uses  may 
be  made  of  it.  One  of  the  simplest 
is  to  form  a  mat  by  sewing  the  braid 
together  to  form  a  circle  or  ellipse. 
The  edges  may  be  buttonholed  or 
finished  with  loops  of  braid  in  a  fancy 
pattern.  Dolls'  hats,  baskets  and  trays 
may  be  constructed  in  the  same  man- 
ner, the  various  curves  being  obtained 
by  sewing  the  braids  on  to  the  edge  of 
the  previous  ring  instead  of  on  the 
side,  as  in  the  flat  portions.    (See  Fig.  9.) 

Very  pleasing  effects   may  be   obUiined  in   braiding  by 
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using  strands  of  raffia  of  different  colours. 
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In  sewing  nillia  \tm'u\   to  tonn  iiMts,  baskets,  otc,  euro 
must  he  tukeu  to  eoncea!  tlie  stitelies  as  iniuli  as  possihlf, 


Fio.  9.     Stabtino  a  Hat  in  Rafkia  Braid. 

and  to  sew  each   turn   firmly  to  its  feUow.      Use  a  No.  ;") 
needle  aujl  No.  20  thread. 

RAFFIA    NETTING 

One  example  only  of  rattia  netting  is  here  given,  a  simple 
bag.    (Fig.  1().)    The  method  of  starting  the  exercise  is  shown 
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in  V\ii.  II,  wIh'It  tjir  s»r;iii<ls  ofijillia  Jirr  loopol  itvcr.i    iiilcr 
Hiul  titMJ  with  u  .siiiiplt!  ovriijiind  knot.     After  the  iicttiii'^  ,iimI 


Fiu.  10.     A  Bai;  or  Kakma  Ni'mi.M:. 


fringe  are  conipIete<l,  a  lining  of  cotton  and  a  reeving  string  of 
cord  or  twisted  mftia,  make  a  good  finish. 
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Many  toaelierH  find  tlu'  covering  of  hottlas,  etc.,  witli  rattia 
netting  to  he  interesting  an«l  useful,  V)uf  no  s|HH-iul  instruction 
is  necessjirv  for  such  work. 
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SEWING   WITH   RAFFIA 

The  limits  of  this  volume  will  not  allow  of  any  detailed 
consideration  of  many  (»ther  uses  of  this  attmctive  material, 
but  mention  nnist  be  made  of  rattia  embroidery.  With  a 
ground  work  of  canvas,  coarse  linen  or  serge,  rattia  is  an 
excclh-nt  medium  for  the  embroidering  of  ornament  for  many 
useful  articles,  such  as  cushion  covers,  bags,  handkerchief  an«l 
tjtlicr  ca.ses. 

Almost  any  pcittern  suitable  for  dmwn  thread  work  may 
l)e  used  for  rattia,  the  onlinary  frame  for  stretching  einbroidery 
and  drawn  work  being  used  The  wnrk  is  \u\t  ditticuli.  and 
forms  a  pleasing  variation  t»f  the  ordinary  .sewmg  for  senior 
pupils. 
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